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PREFACE. 


EEING the  Bufineſs of Dialling, if Mecha- 
nically con/idered, is of isſelf a Thing ſo natural 
and eaſy, one would wonder, after ſo much learned 
"X Buſtle as the Mathematicians have made about it, 
that they ſhould have more perplexed and obſcured 
chan promoted the Knowledge of that uſeful and en- 
tertaining Art amongst the Generality of Mankind. 
Z The different Ways, in which theſe Gentlemen 
X have hitherto cho/e the World ſhould ſee that uſeful 
Subject handled, would certainly have been right 
and proper, and liable to no Exception, if all Men 
were Mathematicians ; But how few are fuch ? 
And therefore their having treated of Dialling in 
4 Geometrical, Inſtrumental or Arithmetical Me- 
thad, I am ſure cannot poſſibly be of any Uſe or Sig- 
nification ta ſuch as know nothing at all of thoſe Sci- 
enges, or the Doctrine of the Sphere. 

Certainly, there are two very different Ends of 
writing Books, which treat of any Art or Science; 
the one is to advance the Art or Science itſelf, and 


the other to inſtruct Learners. . « 

| Now, with reſpect to the Former, the. Extent 
and Capaciouſneſs gf the Subject is chiefly to be re- 
garded; and nothing is to be omitted which pro- 
pgerly falls within the Compaſs of the Art or Sct- 
ence treated of ; but with reſpect to the lattgs, the 
Capacities of the Learners are principally ti 
fidered, and Notice is to be GG not of w 


ever 


mey be known or done by the Art or Science treated 
| tw i 9 


* 


iv PR ST; 
of, (hut 0 nly of whot i 
moſt , fo be known. © 
| "The moſt proper and rational re 1 
fo make any one Maſter of any Art or Science, is 
fo introduce it to him after the moſt plain, familiar 
#5 0 77 ral NY to. He 171 at firſt only F 
Arbe ts really 972 m com 
E 227 mt tafy 40 12 be underſtood ;\ and 
hen 155 "has gone through, and is become Maſter 
what, 1 16 lt uſeful aid eaſy, he Till be enabled 6. 
15 75 more Baſe ta Conquer the. more difficult Parts 2 
of tl, ang ts pur ſi? the Study of it. after a more i 
Texrned Manner, 6/4 bis anon Inclinations or Pros 1 
1 75 ſhell ncline hin /a to lo. 6 
Upon theſe Cophidrrations, and with this Vi Ll it | 
4 74 2 1 Are i up, this Treatu{e' of Mechanick * 
Na N 2-0 1 0 who" Have 1 uber ro 1 
e Sucher in the Englim 22555 
for: the 1 non of Learners, act one of t 
en, to me to 4 thatopghly contidered wiped 
ow Premed. 
By the Method I have ob/erued in this 7; rear; | 
e Length, o Prynefs / tbe Study) of Dialling 
Wh, fas feouraged Many i quite removed; | 
Chi Þ 240 rendered” not only wy uſeful, bit 2 
Fg ly; 29 1d entertaining: Ad I think wit hs 
E11 7 T tay venture 1 affirm, that "by tht 
of this Book only; by, the Learner may vbtam a 
1 e in Dial, in in mur 24 
15 "and 1th m ch lets Trouble, 13 he can 
Nabe of any otter, o/ indeed all the 
2 3 have 21 af eared in En A Gf upon 
JT: ect where he will ' either the eafy 
5 eful, and the difficult and os Elements of 
77 {rt procull-orily and injudicioufly * 
* * 3 An 
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Re. v 
and taught together ar elſe the Subjett treated of 
after ſuch a Manner as can never be comprehended 
by any one that does not underſiand ſome of the 
abſtruſeſt Branches of the Mathematics.“ But 

It is high Time that I ſhould now proceed to grue 
the Reader, the Particulars of what he may * 
to meet with in the following Treatiſe. N 

In the firſt Place, he is made Maſter of thoſe 
few Geometrical Problems, which may be of Ser- 

vice to him in Mechanick Dialling, 

Secondly, . I have taught him not only the Uſe 
of the Quadrant and Trigon, but alſo. how ta mate 
zbaſe univerſal Inſtruments, which — 2 — 

icity, and the great U/e they are of in Dialling 
— never enough to be —.— 1 have likewiſe 
taught him not only the Uſe 'of, but 4% bow to 
— Dialling Scales, and this is not to be met 03th 
in any other Treatiſe extant upon this — 10 1 

Thirdly, I Aue given him ſuch plain and ample 
dre that it will 'be impoſfible far bim th. 
miſcarry in making of a Dial v4 any Place in the 
World, whether: the Dial be Equinoctial, Hori- 
zontal, Erect, Declining; Reclining. @- 2 

Fourthly, t these T have added plain and eaſy 
8 inecdions. fer mating of Reflective, "ne 

lobe Dials. 

I laue likewse! taught the Reader bow ta make 
4 Crofs Dial; au, in this, on account of its. Novelty; 
I have been very full and particular, not only in 
Sheng bim ofter. what Manner it muſt, de made, 
but in having tht. ſeveral: neceſſary Views,.or Po- 
ations of it tagraved. an Copper. I 
ta: be thus. particular, | by: reaſon I never 


| rr Atronoy, &ss| 1 83025 
Az | | 
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or heard that there was any other Dial of that 
Sort in England, befides that which I have menti- 
oned in this Treatiſe. "Ani I have alſo in this new 
Edition given a Copper-plate of, as well as Direc- 
rions for making the new invented STAR-DIAL. 

. Fifthly, I have furniſhed the Reader with the 
Following very uſeful and accurate Tables, all adapted 
to the new Stile. 

1. Tube of the Sun's Declioation, exath cal- 
culated for the Year 1764, and which {for the Uſe 
of Dialling} will ' ſerve for this Age without ay 
ſenſible Error. 

2. An exact Table of the Equation of Time for 
18, evict of Clocks and Watches by 4 dan 


* 46:2" dl for the n of Houts "ny 
Minutes of Time into Degrees and Minutes of tho 
Equinoctial, and è contra. 
4 A'Table for drawing the Hour Lines apr all 
— Sc. Dials, 8 the ay pk to the 
oies; el ane 
8. Table of the Three Requigtet i in Dialling 
nz rhe Subſtile's Diſtance om the i 2 a- clock 
Hour Line; be Stile's Height; and tbe Inclination 
of Meridians anſering to the Several Degrees of 
the Declination of your Plane. . an 
6. A Table ſhewmg the Sun's Altitude for every 
Hour and Quarter of the Day, at bi Entrance into | 
the 12 Signs" of the Zodiac \ 7 
Sixthly, I have given a plain and familiar Des, 
feriptinn: 'of the Sphere, for the Sake of ſuch as are 
| inclintÞ.ts have a true Notion of fuch Circles in the 
Heaven, as are frequently . mentioned in this and 
other Books of Dialling. 
 Seventhly, Tt 1 RE: 1 A Collection of 
Mottos 


-@ A. 


SW 


"_. „ * * 
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Mottos for Dials in Latin and Engliſh, ſuitable 
to almoſi all Places where Dials may be fixed. 
Eighthly, That nothing may be wanting to ren- 
der this Work compleat, I have added a new and 
correct Alphabetical Table of the moſt eminent Ci- 
ties, Towns, &c. in the whole World, ſhewing at 
each Place the Elevation of the Pole and Difference 
of their Meridian from London, and this Table may 
be depended upon to be the beſt that is extant, be- 
cauſe I have ſpared neither Time nor Fains to cor- 
rect as many as I could from celeſtial Obſervations. 
Ninthly, In Chap. XXVI. I have been very full 
and particular concerning the Manner of making 
and painting of Dial Planes, and alſo concerning the 
preparing the different Colours and Oils proper for 
that Purpoſe; and in this I bope to merit the Ap- 
probation of thoſe who live in the' Country, and 
cannot upon all Occafians have the Affiſtance of a 


- profeſſed Painter. | 


And T have. alſo added Chap. XXVII. concern 
ing Painting Houſes, & e. being thoroughly convinced 
that all thoſe Country Gentlemen, and athers, who 


are inclined to be good Huſbands, weil think it very 


well worth their Peruſal. 1 8 
. Laſtly, Though it may appear a little foreign “ 
preſent Purpoſe, yet for the Entertainment of. © | 
the curious, I have ſhewn (in Chap. XXV.) how 


naturally the two Hands of a Watch or Clock 


repreſent the Motions of the Sun and Moon. 
d now Wi my Reader as much Benefit 


2 the Perufal of this Treatiſe, as * bad _. 
Pleaſure” in compoſing of it, I remain his faithful.” « 
Friend whilt pet rs CY, 


— 
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C H AP. I. Treats of Things neceſſary. to be 
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Mechanick Dialling. | 


— — 


known by the Mechanick Dial-Maker. 


ID! ALLING originally is a mathematical 
Science, attained by the philoſophical Contem- 
ion of the Motion of the Sun, the Motion of the 
Shadow, the Conſtitution of the Sphere, the Situa- 
tion of Planes, and the Confideration of Lines. 
EXPLANATION. The Motion of the Sun is re- 
gular, it moving equal Space in equal Time; but the 
Motion of the Shadow irregular in all Parts of the 
Earth, unleſs ander the two Poles, and that more or 


# leſs, according to the Conſtitution of the Sphere, 


and Situation of the Plane: And therefore ſcientiſio 
Dialiſts, by the geometric Conſideration of Lines, 
have found out Rules to mark out the irregular 
Motion of the Shadow in all Latitudes, and on all 
Planes, to comply with the regular Motion of the Sun. 

But though we may juſtly account Dialling ori- 


1 | ginally a Science, yet ſuch hath been the Generoſity 
of many ofits ſtudious Contemplators, that they have 


communicated their acquired Rules, whereby it is 
no become, tomany of the Ingenious, nomoredif- 
ficult-than-an Art, and, by many late Authors, ſo 
intituled; nay more, by Means of this ſmall Trea- 


tiſe, it will ſcarce be accounted more than a manual 


Operation ;/for though the AuthorsI have met with 
ſtem to-preſuppoſe their Reader to underſtand Ges- 
metry, and the" projeting of che Sphere already, or 
elle cxideavour in their Works to make him under- 
ſand them, as T abſolute neceſſary to 
2047 85 TY 15 $84.4 30.901 15 
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given right Line AB in E, as before. Pos. 


8 Mechanick Dialling. Chap. I. 


be known by every one that would make a Dial, 
when as in Truth, the contemplative Pains of others 
aforeſaid conſidered, they are not; but, indeed, are 
only uſeful to thoſe that would know the Reaſon of 
Dialling. Thus they not only diſcourage young Be- 
ginners, but alſo diſappoint many Getlemen and 


others, that would willingly either make them 


themſelves, or ſet their Workmen about them, if 
they knew how to make them. The followin 


Pages I have therefore compoſed, for the Help of 


thoſe who underſtand neither the Prejecłion of the 
Sphere, or geometrical Operations. 


PRO B. I. To divide a right Line given (as A B) 


into two equal Parts. 


Open your Compaſſes to any Extent more than 
half the Length of the Line A B; ſet oneFoot in 
A, and deſcribe the Arch DC, then, with the /ame 
Extent of the Compaſſes, ſet one Foot at B, and 

82 deſcribe the Arch 

XD 0 on the other 
Side; where | theſe 

' » \ two Arches croſs 
each other, lay a 
Ruler, and draw the 
right Line D C, and 


it will divide the 


right Line given in E, the Middle thereof. Or the 
ſame given right Line may be divided into ?π ae equal 
Parts, by ſetting one Foot of the Compaſſes on the 
End of the Line at A, and there deſcribe the dot- 
ted Circle, and then, with the /ame Extent of the 
Compaſſes, draw. the other dotted Circle at B; laſt- 
ly, draw the right Line F G, and it will divide the 


N FAY mm inen e 


Line AB; ſet one Foot of your C 
extend the other Foot to A, 
and deſcribe the Arch AB; ſet 

one Foot of the Compaſſes in 
A. where the Arch cuts the 


Chap. I. Mechanick Dialling. T 


PR O B. II. To ere or raiſe 4 Perpendicular, on 
the Middle of a given right Line. 

N. B. One Line is ſaid to be perpendicular 10 
another, when it cuts it at right Angles, that ts, 
makes a true Square. 

On the End of the given 
Line at A, ſet one Foot of the DP. H. 
Compaſſes, and open the other AN 
to any Extent, more than half 
the Length of the Line, and 
deſcribe the Arch 5 E; with 
the ſame Extent ſet one Foot 0 B 
of the Compaſſes at B, and A 0 
draw the Arch FG; lay a Ruler to C, the Middle 


— A 


F$ of the given Line, and to. the Cro//ing of the to 
= Arches, and draw CH, which will be perpendicu- 
ar to AB, as was required, $4 


PRO B. III. To let fall a Perpendicular, as © D 
upon a right Line, from à given Point above. 
Let the Point above be ©, and the given right 

ompaſles in A, and 


- 


given Line, and draw an Arch 
at C, with the ame Extent ;. 
then ſet one Foot in B, viz. 
where the Arch cuts the Line, 

and draw another little Arch at 

C; lay a Ruler to the given Point ©, and to the 
Craſing of the two little Arches at C, and draw 
the Line o D, ſo it will be at right Angles to AB, 
8 was required. B 2 TF xox. 
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PR o B. IV. To erect a perpendicular at the End 
of given Line. | 

Let the given right Line be AB, and from the Ed 
B, let it be required to ere a Perpendicular, as BE. 
Open your Compaſſes to any con- 
venient Diſtance, as B C, and 

8 die the Arch C D; lay a Ruler 
2 to C and D, and draw the dotted 
Line CDE, as long as you pleaſe; 

* take the Diſtance CD in your 

A ©: f * Compaſſes, and ſet from D to E, 
B where you may, if you pleaſe, 

ftrike an Arch, and where it cuts the Line-CE, 
which is in E, there lay a Ruler to B, and draw 
BE, which ſhall be ney to AB, as was 


required. 


Pros. V. 2 o draw Lines parallel to each other, 


Parallel Lines are thoſe that being continued 
ever ſo far will never meet. 

Let the Line given be AB, unto which I would 
draw a parallel Lane. Open your Compaſſes to any 


convenient Diſtance, and 

Fs © 8 9 ſet one Foot in A, draw 
an Arch at C, and car- 

. B this Extent to B, 


d then draw the Arch at 
D, lay a Ruler to touch the Arches C and D, and 
draw the tight Line CD, which is parallel to A B, 


as was 


N. B. There is Ruler fold at the Mathematical 
Inſtrument-Makers, which; ſupphes the Uſe 
of this Problem, known hy the Name of the Pu- 
rallel Ruler, which-Frecqmmend to all my Readers 
23 very ſcful, 'PROB. 
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Pros. VI. To draw parallel or concentric Circks. 


The Word concentric ſignifies having the ſume 
Center, and ſeveral Circles drawn from the ſame 
Center are ſaid to be concentric : 
therefore ſet one Foot of your 
Compaſſes in C the Center, and 
open the other Foot to the Diſ- 
tance of your Circle. intended, 
and draw a Circle; keep the 
Foot of your Compaſſes in the 
ſame Center, and open the other 
to the diſtance of another Circle, which draw, and 
do ſo by as many as you intend, as is more clear by 
the Figure, 


Pros. VII. To find a loſt Center, whichif . 
fame as fo find a Center that will paſs through.any 
three Points not in @ right Line. 


Let the three Points given be AB and C, throu 
which I would draw a Circle. Set one Foot of the 
Compaſſes at A, and open them to any Extent more 
than half the Diſtance AB, and draw the Arch EF; 

cy e- ſame Extent of 
the Compaſſes, and ſet one 
Foot in B; draw the Arch 
EGH, with the fame Ex- / 
tent; ſet one Foot in C, 
and draw the Arch HG; 
lay a Ruler to E F, and 
draw the Line BD conti- 
nued at Pleaſure; lay a Frau 
Ruler to HG, and draw the Line HD, and it will 
meet with ED, in D the Center of the Circle, from 
B 3 which 
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which Center draw a Circle with the Diſtance D A, 
and. it will paſs through the three given Points 
ABC, as was required. 


«Pos. VIII. Three Points, not in à right Line, 
given to make à geometric Square. 

Let the three Points given be A BC; thro' the 
Point B draw the Line FI, ſet one Foot of the 
{Comipaſſes i in the Point A, and draw the Arch FG; 
ſet one Foot of the Compaſſes in the Point C, and 

| draw the Arch HI; ſet one Foot of the Compaſſes 

yn H and I ſeveralhy, and draw the two Arches at L; 
ſet one Foot in F and G /everally, and draw the 
two Arches at K; lay a Ruler to L and C, and draw 
'a Line with the Point of your Compaſſes; lay a 
| „ Ruler to K and A, and 
draw another Line 
— I — with the Point of your 
Hat LP 1 Compaſſes ; then take 
r | DE in your Compaſſes, 
and ſet one Foot there- 

5 of in D and E ſeve- 
2 4 19 e chu bn rally, and draw the 
. Arches at M and N, 
NX N and where thoſe Arches 
cut that Line drawn with the Point of your Com- 
aſſes, tbat determinates the Length of the Lines 
M, and EN, which draw with Ink and it is done. 


Pros. IX. To make a Line of Chords to any 
b; ned Radius or Length. _ 


Plate 2. Fig. 1. 


. © KADIVS, in Geometry, figaißtes half the 
Diameter of any Circle equal to CB; and the 
Chord of an —_— is . the String of a Bow, 


mus: 1. e. 


ns 


pw > a> Þ - 44 
fot 2 
28 74 
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1. e. it is a Line drawn from any Point in the Cir- 
cumference of a Circle, to any other Poiut in the 
ſame Circle, as the Lines B 10, B 20, B 30, B 40, 
B 50, B 60, Bo, B 80, B go, are the Chords of 
their reſpective Arches. | 
Firft, draw the Quadrant BC go, and divide the 
Arch into go equal Parts, which number with 10, 
20, 30, &c. to go Deg. ſet one Foot of your Com- 
paſſes in B, and draw the Arch 90 A go, ſo ſhall the 
Line AB be the Chord of go, to the Radius C B; 
becauſe all the Chords in the Arch B, 10, 20 and go, 
are carried into the ſtreight Line AB; ſet one Foot 
of the Compaſſes again in B, and carry the Degrees 
in the Arch into the Line A B, and number them, 
with 10, 20, 30, &c. from B to go at A, ſo ſhall. 
you have a Line of Chords, and thus may you make 
one of what Length you pleaſe. | {Kong 
PRoB. X. To draw a Line, or Scale, of fix Hours. 
| Fate a. Fig. 2. 15 


| With any convenient Opening of the Compaſſes, 


draw the Quadrant ABC, divide the Arch into ix 


the Center B, and to every Diviſion in the Arch, and, 
it will divide the Chord AC into aScale of fix Hours. 
See the Figure. Wos rho 203 ci and 
Proz. XI. TomakeaScakefIndination of Meridians. 
a | My Rp © Plats 2. Fig 3: . Nt 3 * a \ 
With the ſame Radium or Opening of the Com 
paſſes, that you drew the . of the Scale of 
the ſix Hours, dra the 2yadrant ABC; divide 
the Arch into zine equal Parts, and every one of 
them into ten, ſo will the Qyadrant be divided into 


90 equal Parts, or Degrees; then draw the Chord. 
of: B 4 SE: AC; 


»*., 


\ 
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AC; lay 4 Ruler to the Center B, and to every Di- 

viſion in the Arch, and it will divide the Chord AC 

into a Scale of Inclination of Meridians, equal to 
that of the Scale of fix Hours. 


Pros, XII. To make @ Line or Scale of Laticades. 
Plate 2. Fig. 4. 


To proportion this Scale to the orher tens laſt 
mentioned, che Scale of Latitades muſt be the Chord 
of 60 Deg. to the ſame Cirele, in which the Seats 
of "fox Hours is the Chord of 90 Deg. | 

In either of the Problems X or XI, ſet one Foot 
of the Compaſſes in l, and take the neare/t Diſtance 
to the Chord AE, with that Extent draw the Semi- 
circle DIF, and divide the Quadrant DI into 90 
, equal Parts or Degrbes, and number them with 10, 
20, 30, Cc to go; then, by Prob. V. or rather 
with your Parallel Ruler, draw the Lines 108, 
z0c, zoe, &c. N to DE; lay a.Ruler to D, 
and to a, c, e, p, and I ev tall , and draw 
Das, 88 50 'p Pg, Dit, Dun, Dao, Ppg. 
and. D I, and fetting one Foot of the Compaſſes in 


FE, 5 19050 Gints 4 d, /. 5, EZ, m, 0, 75 and J, in- 


th the and number it with 10, 20, 30, 
50, 50, 60, 58, 80, 90, whith thall/be à Like of 
Latitudes to the given Radius. Laſtly, carry the 
Points 1g, agg. 40, 5%, 60, 201 * 905 in the 
Arch P i. into the Fine DH, that ſhall be a 
Line of Chat ds, anſwering 72 Line of Latitude, 


l of Nrridion and: . 


Prog. XIII. Wee * * | 


A QUADRANT is a very uſeful: taitroment 
in Dialling; and is the fourth Part of a Circle, of: 


ne 4 


65 & &a Fs | 


4 if of & i&& i 


to Fold out /aung page 8 


af 1h ad on of th of 08 ot |. 


A Seate of Inolanaton of Herr 
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The Limb or Arch thereof is divided into go equa? 
Parts, called Degrees, and numbered with IO, 20, 
zo, Sc. to 90. It has on one Edge two Sights, as 


© 
8 


. | | fo 
IP I 4 


ALETTT 


the annexed Figure. There are two Sorts commonly 
fold in London, known by the Name of Gunter's 
and Collins's Quadrants, which have Lines of Hours 
and Azimuth drawn on the Face, to ſhew the Hour 
of the Day or Night, and the Azimuth of the Sun, 
at any Time, for the Latitude of London only. 

N. B. If you buy either of theſe Quadrants, and 
take them far North or South from Londen, they 
will there be of noService to you in finding the Hour 
and Azimuth, || but only in taking an Altitude, and 
other Purpoſes in Dialling, as will be ſhewn in its 
proper Place. "I 

Tf you procure a good ſeaſoned Board that will not 


. Thofe that would draw the Haers and Azimeths on a Quadrant, 
to any ene, Latitude, may have Neesarſe to my Sf 
nappy Vol: J. Where they will find full Nirections tr hof Na . 


ne C \ | 78 * 1 
- 4 * # 4 a4$it.. 


warp, 


* 


— 
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warp, and thereon paſte a Sheet of good Paper, and 

draw ſuch a Quadrant as above repreſented, and fix 

| thereto a Thread and Plummet, it will ſerve your 
Purpoſe well enough. 


ProB. XIV. To make a Trigon. 


The TRIGON is likewtfe a very uſeful Inſtru- 
ment inDialling,and may be made upon a thin Board, 
orSheetof good Paſte- board, as is the Figure AB , 

> ES 


— 


| 1 


of any tohvenient Size you pleaſe, At right Angles 
to AB, draw CD &, which. ſhall repreſent the Equi- 
noctial; with the Chord of 60 Degrees, draw the 
Semicircle ADB; take in your Compaſſes from the 
Line of Chords (Plate 2. Fig. 1.) 11 Deg. 30 155 
An * 
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(for ſuch is the Sun's Declination when he enters u 
m North, and m xc South) and ſet one Foot in the 
Point D, that is, where the Eguinoctial C D cuts 
the Semicircle, and turn the other Point each Way 
upon the Arch, there make Marks, and draw C m,. 
and C mx : Theſe two lines ſhall repreſent the Sun's 
Declinationin the Trigon, when he enters thoſe Signs. 
Take 20 Deg. 11 Min. from your Line of Chords, 
(Plate 2. Fig. 1.) and ſet it from D, each Way upon 
the Arch, and thro' th Points draw Cn, and 
Cx, theſe tuo Lines in the Trigon ſhall repreſent 
the Sun's Declination North and South, when he 
enters thoſe Signs.“ 9 "OY 
Laſtly, take 23 Deg. 29 Min. from your Chords, 
and ſet it from D each Way upon the Arch, and draw 
the 7209 Tropicks of Cancer and Capricorn. At the 
End of thoſe Lines, cloſe by the Signs (where you 
ſee the Dots) you muſt make ſmall Holes, through 
which to put a Thread; and thus is your Trigon f 
niſhed, and fitted for the inſerting of the Parelleli 
of the rwelve Signs, into all Sorts of Sun-Dials, 
either direct or reclining. + But if BY would put in 
8 Parellels of Declination, ſuch as when the 
Days are juſt 8, 9, 10, 11, 12, 13, 14, 1 f, or 16 Hour 
lake tas you — inſert 00 880 A on wehe: 
grees of Declination as the Sun hath, hen the Days 
are ſo many Hours long, as you would defcribe 
upon your Dial; and ſo in the Latitude of Londen, 


e The Sun's Declizetion is his Difaxce either Worb or Seath from 
the Equinefial. N. B. It is North from the 21ſt of March to the 254 
of September, and the relt of the Year it is Seath. See Table I 

+ The Peralle of the 1a Giger are the Sun's Declination that Day 
that he enters — og le, Tara 11 Deg. 30 Min. 


you find it in T 
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121 Deg. Mi: 

| — Hours f21 = 
| hiſs "v5 long, 116 55 Of | 
Day 10 wm fe the ſun } — 37 Decligation. 
13% bath ( 5 53 


N. B. By the 25th Prob. of rag de ene. 
nomy, Page 146, you may find bels 3 
— re og 1 


89181 — — _ r - 
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JYZALLING i is a very curious. and uſeful Art, 
and teacheth us how to draw Hour-Lines up- 
on all Sorts. of Swr/aces or Planes, for any Place in 
the World, and thereby to know the apparent 
Hour of the Day, by the Shadow of a Stile fixed 
on the Plane nl to the Barth's Arie, h ich Stile 
can: have no more than three Poſitions, vis. Per- 
endicuer, Oblique, or Parellel, which ſhall be 
an in their proper Places. T | 
A. Dial-Plane is that Flat on which a Dial i is 
intended to be projected. 
The  Dial-Planes, on which Hour- Lines are 
drawn, are theſc following : 


„The l in Diatting igaife che Pin or Cock of a Dial, the 
Shadow of which points out the Hour. 

1 The” whole Bafineſs of Dialling may be reduced tor tbr 
Heads; the fr cenfilts in finding the Phce of ths SubfSile, or where 
the Stila. hi be: placed q the: e in drawing the Hours Lines t and 
the third, and laſt, if the Dial-Plane be merrable, in duly K 1. 
fxlbg: the fime; after: the Dil is dave thereon f or if the 


Nane wherem the Dia ita be drawn, be nes, and already 
fixed, in finding the Potion or Situation of the lid Mans, ee whe- 
3 a dire or diclining Plane, and if the latter, how far it declines. 


The 
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The Horizontal * % 
The North and South erect direct | 
The erect Decliner Dial 
The Reclining Inclining pl 
The Reclining Declinin bs 
8 * 
The Convex | 
The Concave . 1 
The Equino#ial Dial-Plane is that which is pa- 

relle to the Plane of the Earth's Equator, and is 
univerſal; for Hour Lines drawn thereon, will ſhew 
the apparent Time of the Day in any Place of the 
World; and becauſe this is the Ground and Founda- 
tion of all other Dials, therefore I ſhall begin i 
with it, and, in the Courſe of this Work, ſhall ſhew 
how naturally the Hour Lines, upon all Sorts of 
Dial-Planes, are deduced from the Eguinactial Dial; 
but ſhall rf furniſh you with the following Table. 


* 


A new correct alpbabetical Table of the princi 
CITIES and Towns in England, Scotland, 
Ireland, and Wales, “ ſbewing at each Place the 
Elevation of the Pole, and Difference of their 
Meridians from London. 

The Elevation of the Pole ſignifies the fame 
as the Latitude of the Place; and the Difference 
of Meridians, the ſame as the Longitude of the 
Place, | | THT 

; 75 Nor. 


D F E err 
9 Ela 
M Irene, N. South Latitnder 
. . Thers.is e Table-of-the. molt eminent Cities and Towns 
in the Worn, in Ch MIV. near the later End of this Work... 


Englend. 


14 A new Table of the Elevat. of the Pole, and 
Latit. Dif. Mer id. 5. Latit. Dif. Merid. 


England. | D. M. IH. M. 
AT H Nottingham [52 NICO 4 
Bedford Ormſkirk 53 zoNlo 12W 

Berwick Orfordneſs 52 14Nſo 6E 
Briſtol Oxford 51 45Nſo 5 
Buckingham Penzance, Corn- 
Cambridge wall 50 No 24W 
Canterbury Peterborough 52 33 NID 10 
22 Portſmouth 50 48Nſo 5 
Cheſter | Preſton, Lanca- | 
Chicheſter ſhire 53 42Njo 11 
Colcheſter Richmond, in 
Coventry Yorkſhire 54 20N 6 
Cronton in | Rocheſler, Kent 51 23N 3 E 
Lancaſhire | Salifbury 51 7N 8 
| Shrewsbury 52 42N 110 


Stafford N 
. Lin. * 
colnſhire 2 37N 
E] Truro 1 - 
Wigan 
Weymouth ' 
Warrington 
Warwick 
Wells, Somerſet 
Winchelfſea 
Wincheſter, } 


Wolverhamp- 


0 

0 

O 

0 
Southampton 50 * 6W 


Mr. Merwood, in his Kamm Prafiice, Page 20, makes the La- 
titude of Lenam 51 D. 30 M. and of York 5 39 M. conſequently 
the Differeqce of Latitude between them is 2 P. 8 NI. 
* W x Cardiff 


e 


"Id. 
”s, 
; 


4 
8 
— 2 
＋ 
A Equenoctial e 
* = - "A 
* 4+ Wa 
| 2 1 
* 4 
* 
1 * 

. A P 4. ; 

: * 8 T 

| 8 
; = | 
E 7 
* þ 
| b 9 
N © 
' — — — 


Diff. of Merid. for Great- Britain, Ireland, &c. rg 


Latit. Diff. Merid. 
D. M. H. M, 


Cardiff 
Cardigan 
Denbigh 
Flint 
Harlech, in Me- 
rionethſhire 
Landaff 
Milford 
Monmouth 
Montgomery 
Pembroke 
Radnor 
St. Aſaph 
St. Davids 
Welſhpool 
Wrexham 


Frizif Iflands. 
Ngleſey- 
Middle 
Guernſey 


Lang 


Wight 
Yarmouth is 
ditto 


Scotland. 


Berdeen 
Dunbar 
ns 


» 


| 


Latit. Diff.Merid. 


D. M. H. M. 
51 42 No 1300 
52 8Nlo 19 
53 10N[O 140 
53 12N|o 1300 
52 63Nlo 17 
51 43 N] 13 
51 43N|o 200 
51 goNto it 
72 34% 13W 
51 4a NI O 200 
52 21N[O 120 
53 15Nlo 13 
55 INI 21 
52 40 N[O 130 
[53 2zNlo 13 
53 20N o 18 
49 36N[o 11 
49 28N[o 14 
51 20N [O 15W 
54 2 No 18W 
50 zoNI[o 11 
50 37Nlo 6 
50 44Nlo 7 
57 6NlJo 7 
55 „No gW 
56 3z0NI[O 13W 


Dumblain 
Dunkeld 
Edinburgh 
Glaſgow 
Leith 
Orkney 

St. Andrews 
Stirling 


Ireland. 
Ntrim 


Ardglas ' 


Armagh 
Belfaſt 
Caterlagh 
Clare 
Cork 
Colerain 
Drogheda 
Dublin 
Dundalle 
Galloway 
Kent 
Kildare 
Kinfale 
Londonder! 
th, 
Maryboro 
Philipſtown 
Tuam 
Waterford 
Wexford 


wi 1 


1 


| 


56 14N 
56 37N 


55 57N 
56 20N 


54 $8N 
60 


| 


0000009009090 


CHAP. m. 75 — 7 an quinogial® Dial. 


Plate 3. Fi 


ig. 1. 


HIS Dial, of all others, is the moſt ſimple 


and eaſy to be drawn, and is thus made: 


* 
LY 


T EquineSiat' L thoſe whoſe r. or ay e 5 


16 O the Equinoctial Dial. Chap. III. 
Take a fat Plate of Braſs, about a Foot ſquare ; 


or if you cannot eaſily 18 Braſs, get a Piece 
of good dried Oak, well planed on both Sides. 


For tbe Hour Lines. 
Draw with your Compaſſes three F concentric 
Circles thereon, to contain the Figures, which di- 
vide into 24 equal Parts; then lay a Ruler to the 


Center, and draw Lines to thoſe equal Divuiſians in 
the Circle, and they ſhall be the — Hour Lines 


fought. 
For the Stile. 


Erect in the Center of the Plate a Pin or Wire 
oem ruf to the Plane, as A B, and that ſhall 

the Stil truly fitted to the Dial. 

You muſt obſerve, hat 15 Deg. || in the Equi- 
2 is one Hour in Time, as you may ſee more 

ay, by Table III. and therefore, if you take 15 
D. rom your Line of Chords, and ſet it off from 
the 12 2 Clocl Line each Way, that will give you 
the Haurs of 11 and r, and 30 Deg. will give you 
the Hours of 10 and 2, Cc. and thus the whole 

motial Circle will be divided into 24 egual 
Ports or Hours, as above. 

But becauſe this Dial, when thus drawn on one 
Surface or Side of the Plane, will ſerve only for one 
Half of the Year, viz. while the Sun is on one Side 
of the Equinai#za/;-to wit, from the 224 of Merch 
to the 21ſt a. 3 hapett and therefore to make it 


1 


Ae Nr da en eee of 
Aliens, therefore 


Degrees and n 
the 360th Part of — — 4 — of which Degrees 


Jed to. 
2 en 27 * 2. * 
Degree, H- See Table III. 


2323 ſerve 


. 1 


rere en eee 


TY FD WD & © wy ; 
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ſerve for the hole Year, it muſt be doubly drawn; 
1. e. on the /awer, as well as on the wpper Side or 
Surface of the Plane, and then the Wire, which 
ſerves for the Stile, muſt go through the Cenzer, 
and muſt extend itſelf 6 or 8 Inches more or leſs 
beyond the Surface of the Plane, and ſtand at 
right Angles therewith ; and then that Dial id 


Jinyhed. How naturally the Hour 5 of all Dials 
a 


are drawn from the e 


al is 7 in 
Chapter XXI. 


To he thi Dial craly.. 


Vou muſt raiſe the Wire, which ö the 
Stile, to the Latitude of your Place, by applying 
that Edge of your Quadrant, in which the Sights 
are fixed, to the Stile, and when the Thread cuts 
the Lind in the Degrees of the Latitude of your 
Place, then doth the Stile point to the Poles of 


tbe World, and the Dial itſelf lieth parallel to the 


£quinettial Circle in the Heavens, But ſtill here 
wants à true 12 @-clack Hour Line, which muſt 
be found as I. ſhall ſhzw in the next Chapter, 
and then placing the Dial, ſo that at 12 a-clact 
the Shadow of the Sti/e may fall in the 12 -clock 


Hour Line, that you find hy the Directions fol- 


lowing: and thus will your Dial be truly plced, 
which you may faſten by. fixing two Pieces of 
Tron-at each End of your 12 @-clact Hour Cine 
upon your Dial Poſt, and in thoſe put the Stile of 
the Dial to the Height, which was found before 
by the Hel P of Tor een 8 | 


C CHAP, 


18 Of the Horizontal Dial. Chap. IV. 
CHAP. IV. 2 make an Horizontal * Dial, 


Plate 3. Fig. 2. 


1 IS is the moſt v/efulDial of all others, becauſe 
= theSunſtayethuponitfromhis Ring to his Set- 
. inal] Places, of the World, whereſoever you be. 
It matters not what Form the Plane, on which 
5 would draw an Horizontal Dial, is, whither it 
e round, ſquare, or triangular, but they are gene- 
rally drawn round, as on Plate 3. Fig. 2. in which, 
when you have drawn three concentric Circles, as 
a Margin to contain the Figures, draw the LineCA, 
which ſhall repreſent the 12 a-clock Line, and alſo 
the /ub/tilar Line, in which make choice of a 
Point, as at C, a little above the Center (for by that 
Means you will inlarge the Diſtances of the Hour 
Linet) and through it draw the Line VI. C. VI. 
for the 6 u- clocł Hour Line. In the /ub/#i/ar Line, 
as at E, make choice of another Point and through 
that, at gt Angles to the 12 a-clock Line, draw 
the Line DEF; having proceeded thus far, let it be 
uired to make an Horizontal Dial to the Lati- 
tude of Durham, which is 54 Deg. 47 Min.North ; 
open your Compaſſes to the Chord of 60 Deg. ſet 
one Foot in C, draw the Arch AB, and take the 
Chord of 54 Deg. 47 Min. and ſet it from A to B. 
and draw the Line CB for the Stile, fo is ACB the 


® Horizontal Dials are thoſe whoſe Plane or Face lies paralle/ to 
Horizon of the Place. I of 


+ The ſubfi/ar Line in Dialling is that Line drawn the Plane 
or Face of the Dial, over which the Stile lands perpendicular, or at right 
Angles, Note, This is not the 12 a-c/otk Lins in all Dials, tho' it is.in 
the Horixantal, and S181h and North Fred Dire Dials, 

| true 
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true Form and Shape of your Din! Cac or Stile; 
{et one Foot of your Compaſſes in E, that is, where 
the Line DEF cuts the 12 a-c/ock Line, and take 
the neareſt Diſtance tothe Line CB, or Sailes Hezg ht, 
turn that Point of your Compaſſes about, and make 
another Mark in the 12 a-clac Line at H; this 
Point H repreſents the Center of the Equinoctial. 
On H, as @ Center, draw the Quadrant GE, and 
divide it into fix equal Parts; lay a Ruler to H, and 
to thoſe equal Parts in the Arch /evetally, and where 
the Ruler. cuts the LineDEF, the Points are through 
which the Hour Linet muſt paſs; then lay a Ruler 
to the Center at C, and to thoſe Marks in the Line 
DEF, and draw the Hour Lines; ſet off tha /ame 
Diſtances in the Line DEF, from E towards B, and 
draw the Morning Hours; thoſe before, fix in the 
Morning and after fix at Night, are drawn by con- 
tinuing the /ame Hour Line beyond the Center C. 


To ſet it truly. 


The Dial being thus finiſhed, the next Thing is 
to ſet it truly; tor if it be ever ſo truly made, and 
not well ſet, it will go wrong: therefore you muſt 
firſt ſee that your Poſt, on which the Dial is toſtand, 
be truly level every Way, which you may try by 
your Quadrant, on which draw a Circle as large as 
the Top of the Poſt will bear; in the Center there- 

of place a Pin exa&ly upright; in the Forenoon, 
When the Sun ſhineth, let the Ent of the Shagow 
of the Pin touch the Circle, where, make a Mark; 
let Things ſtand thus till Afternoon the fame Day, 
and then obſerve where the Top of the Shadow of 
the Pin tougheth, the ſame.Circle; there again mate 
#-/econd: Mart; then divide the Diſtance of theſe 
3 C 2 two 


? * 


. 


CHAP. V. To make 


20 Of the erect direct South Dial. Chap. V. 
two Marks into two equal: Parts, and from that 
through the Center draw a Line, which ſhall be the 
12 a- clock Hour Line, and ſet the 12 a-clock Line 
of your Dial upon this 12 a-c/ock Line on the Poſt ; 
ſo ſhall your Dial be truly. placed, which may be 
faſtened at your own Diſcretion. | 
Note, Inſtead of the Qgadrant GE, you may 
draw a Semicircle on the Center H, and divide it 
into 12 equal Parts, and ſo Lines drawn from the 
Center at H will give the Points in the Line DEF, 
as before. Or, if you apply the Center of the Equi- 
noctial Dial to the Center at , the Hour Lines on 
the Equine#ial Dial will cut the Line DEF in the 
Points where the Hour Lines on the Horizontal Dial 
muſt pals. _ . 8 ib 
6 For drawing the Half Hours and Qzartert, upon all Sorts of 
Dials, 30 are tovhjerve, that as you divided the Circle, which -epreſerted 


the Equinofial (into 24 equal Parts) for the Hours, ſo you are to divice 
each of thoſe Paris into 4 equa! Parts more, and thoſe will be the Quarters. 


NM. B. That in placing of Dial, when mace, excep'ing the Fguinoctial 
and Horizai#tsl Dial, you have no Occalion to regard the Place where they 
are to be fixed, for the Hour Lites being drawn : ccording tothe Ver/mation 
or Re(ligation of the Place, it gives yu u tbe true Situation of the Diainitelt, 


——_— 


an erect * dired South 
Plate 4. Fig. 2. 3 
; [ HIS Dial Plane is no more than an upright 
Wall, which exactiy faces the true South Point. 
: oy ASSET Gerne 4 | As 
VOmerg 99 toy oft i, tient 
® 1. Tho'e Planes are faid to be rel or upright, which ſtand perpen- 
gicular to the Horizon of the Place; and ſuch are the Walls of Churches, 
Houſes or the like, againſt; which, for the: maſt! Part, Nials are placed. 
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Chap. V. Of the erect direct South Dial. 21 


As the Elevation of the Pole above the Horizon- 
tal Plane was equal to the Latitude of the Place: 
ſo in this it is the Complement of the Latitude of the 
Place, or what it wants to make it up go Degrees. 
The Sun never ſtays 12 Hours upon this Plane, but 
when in the Equinoctial; becauſe the Plane itſelf li- 
eth in the prime Vertical, or Eaſt and Weft Azimuth; 
for, from March 20, to September 23, he doth not 
come due Eaſt till after 6 in the Morning, and is due 


| Weſt before 6 at Night: fo that when in the Tropic 


of 2 he is due Eaſt at 5H. 20M. 48 S. and 'due Ve 
at 4H. 39M. 128. conſequently his Stay then upon 
the Plane is only 9 H. 18 M. 24S. See my A 
tronomy, P. 104. Sur 


For the Hour-Lines. 


When you have made choice of your Plane, draw 
the Horizontal Line VI, VI, for the Eaft and Meſt 
Line, or Hour Line of Six; from A let fall the. 
Perpendicular A F, for the 12 a-clock Hour Line; 
then with your Compaſſes take 60 Deg. from the 
Line of Chords, and draw the Arch BC VI; take 
the Complement of the Latitude of your Place, which, 
in this Example, I'll ſuppoſe to be Chefter,, whoſe 
Latitude, as you find it in the Table, is 53 Deg. 
10 Min. North, and ſet 36 Deg. 50 Min. its Cam- 
Pplement, or what it wants to make it up go Degrees 
from B to C; draw A C for the Height of the Stile. 


2. Of theſe ere or upright Planes there are te Sorts, viz. ire and 
Declining. 3. Thoſe eref or upright Planes are ſaid to be direct, which di- 
rect /y face the Eafl, Weſt, North, or South Points of the Horizon, and thele 
are called ere dire# Plants. 4. Thoſe ered or apright Planes are ſaid to 
dcline,which do not Jirefly face the Eaſt, Weft, North, or South Points, 
tut look upon ſome other Points ſituate betw ixt them, viz. Soth. RA. 
North-Weſt, North-Eaft, c. and theſe Planes are called arigbt or eres, 
declining Planes, How the Declination is to be found, is tauglit in Chap. X. 
3 , TDs C3 : | ».. - 8 * " ake 


22 Of the erect dire# South Dial. Chap. V. 


Make choice of any Point, at Pleaſure, in the 12 
a- clocł Line, 48 I; through I, at right Angles to 


the 12 a-clock Line, diaw the Line DIE; let one 
Foot of your Compaſſes in I, and take the neare/t 
Diftance to the Height of the Stile AC, and turn 
that Point of your Compaſſes down to F, and there 
make a Mark in the 12 a-clock Line, on which 
Point Fdeſcribe the Semzezrele GIH, anddivide it in- 
to 8 Parts, for that Semicircle repreſents one 
Half of the Equinottial; lay a Ruler to F, and to 
thoſe Marks inthe Semicirele juſt now made, and draw 
Lines from thence to the Line DIE. Laſtly, draw 
Lines from A tothe Marksin the Line DIE, and they 
ſhall be the true Hour Lines upon your Dial's Plane. 


For the Quarters. 


The 2uarters are drawn in like Manner, by di- 
viding the Semicircle into 48 equal Ports, ſo that 
one Quarter will be 3 Deg. 45 Min. tuo Quarters 
7 Deg. 30 Min. and tbree Eeke⸗ will be 11 Deg. 
15 Min. as you may ſee by Table HI. 

Having thus finiſhed the Hour Lines, place 12 at the 
End of the Line AF, and if it is a South Dial, as ſpeci- 
fied above, and your Face toward it, you muſtplace the 
Morning Hours on the / Hand, and the Afternoon 
Hours on the right, as you ſee done in the Figure. 


For the Stile. 


If your Plane be large, it will be beſt to get an 
iron Rod, about the Thickneſs of your Hour Lines, 
for the Stile, and be ſure to place it exactly over the 
12 a- cet Hour Line, and to make an * with 
your Plane equal to the Complement of L _ 

w 
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Chap. VI. Of the ere# drei North Dial. 23 


which is done by applying theEdgeof your Quadrant 
to it, and ſo fix it, when you find it ſtands true. 


For the Thickneſs of the Stile. 

O gBe ſure you always mind to make Allowance 
for the Thickneſs of the Rod which is to be the 
Stile, and this is to be done when you draw the 
Semicircle GIH, by having tue Centers at F, di- 
ſtant juſt the Thickneſs of the. Stile; otherwiſe; if 
this Care be not taken, your Dial will go too ſow 
in the Forenoon, and too 7aft in the Afternoon. 


—_— — 
—— 


CHAP. VI. To make an erefl direft North 
Dial. 
Plate 4. Fig. 1. | 
HIS Dial Plane is no more than an up- 
= right Wall that exactly faces the true North 
Point. This Dial is of no Uſe from September the 
22d to March the 21ſt, that is, while the Sun is 
in the fix Sauthern Signs, * to us who inhabit the 
Northern Hemiſphere, becauſe it only ſhews the 
Time from Sun riſing to fix in the Morning, and 
in the Afternoon, from fix till Sun ſetting; for this 
Dial, and the South Dial, make up the Horizontal 
Dial, i. e. takes in all the Hours of the nge Day; 
and as the Stile of the Sourb Dial points down- 


The-Six Nerrhern Signs are. * The Six Gerber Signs are, 


Sen ne [Concer M I Libra: Capri, If 
/ rw Y | Le N Scorpio m | Aquarius * = 
Gemini wx | Virge m Sagittary f Piſces X 


C 4 wards, 


24 Of theeref direct North Dial. Chap. VI. 
vardi, ſo of the North the Stile points upwards, 
and makes an Angle with the Plane equal to the 
.Complement tbe Latitude of the Place, 7. e. what 
the Latitude of the Place wants to make up go Deg. 
The making of this is the very ſame as the South. 
Dial; for having made chaice of your Plane, draw 
the Horizontal Line 6, A 0, for the Eajft and / el 
Line; about the Middle, at A, erect the Perpendicu- 
lar AB, which ſhall repreſent the 12 a-clock Hour 
Line (though the Figure 12 needs not be put to it.) 
I For the Stile's Height. 
On the Point A, with the Chord of 60 Deg. 
draw the Arch CD; take from your' Chords the 
Complement of the Latitude of your Place, as ſup- 
pole York 36 Deg. 5 Min. and ſet it from C to D; 
then draw AD for the Strlr's Height. 


5 | (For the Hout Lines. A? 

+ Make choice of any Point convenient for your 
Purpoſe, in the 12 a- cc Line AB, as the Point 
E, through which, atyight Angles to the a-clock 
Line, draw the Line FEG; ſet one Foot of your 
Compaſles in E, and take the nearef} Diſtance to 
the Kiles Height AD; ſet that Diftance from E 
to B, ſo ſhall the Point B be the Center of the 
Eguinactial; on B, with the Diſtance BE, draw 
the Semicircle HEI, and divide it into 12 equa/ 
Parts; lay a Ruler to the Center B, and to tho/e 
Marks in the Semrcircle, and where the Ruler cuts 
the Line FEG, are the Places where the Hour Lines 
_ muſt paſs, which muſt be drawn from the Center * 
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Chap. VII. Of the erect direct Eaſt Dial. 25 


On this Dial there is not any Occaſion of drawing 
any more Hour Lines than 4 and 5 in the Morning, 
and 7 and 8 at Night. | 


For the Stile. 

Over the 12 a-clock Line AB, at right Angles, 
fix the Stile, ſo that it may make an Angle with the 
Plane, equal to the Complement of the Latitude of 
the Place, which you muſt try by Help of your 
Quadrant, as has been before directed in the South 
Dial; and thus is the North Dia/compleatly finiſhed. 

N. B. The Quarters and Half Haurs are drawn 
as has been taught in Pages 20 and 22. 


— * , 


cn. vil. To draw an ered dire? Eaſt 
= Dial. 


| Plate 5. Fig. 1. adders 
HIS Dial's Plane lieth in the Plane of the 
Meridian of the Place, 1. e. is no more than 

an upright Wall, that exactly faces the true Eai 
Point. The Hour Lines are all parallel to each 
other, and to the Axis of the World, and conſe 
quently have uo Centers; the Sun comes on it at his 
Riling, and continues thereon till near Non. 
The fix a-cleck Flour Line is the Subſtilar Line, 
over which the Stile is fixed at right Angles, and 
may be either 2 thin Plate of Iron, or a perpendi- 
cular Wire, Sc. whoſe Height muſt be equal to the 
ume a-clock Hour Line in this Dial, and ta'the ee 
a- cla Hour Line in the V Dill. 


Having 


26 Of the erect direct Eaſt Dial. Chap. VII. 


Having then made choice of your Plane, about 
one third of the Diſtance from the Bottom, draw 
the Horizontal Line ACH; in ſome convenient 
Place, as at C, draw a Circle with the Chord of 60 
l lure; Ba take the Chord of the Latitude 

Place, ſe at Oxford 51 Deg. 45 Min. 
25 ſet rom Þ bs 1 and draw PCS, which ſhall be 
1 8 eee ett iour L. ine, to which 

ht Angles, d raw CD for the Eęuinoctial. 

Jext d raw the Line AS B, parallel to the Equi- 
noftial, and divide the Quadrant SD into fix equal 
arts; lay a Ruler to the Center at C, and to thoſe 
ual Parts in the Circle, and it will cut the Line 

Ag in the Points where the Hour Lines muſt paſs, 
' throug h which Points, in the Line ASB, draw the 
Hos ur inet parallel to the fx a-clock Hour Line, 
Hich are the true Hou, Lines from Six till Noon; 
the Hours of 4 and 5 in the Morning are the /ame 
Diſtance from 6 on one Side, as 7 and 8 are on the 
a other. - + 
N | The Puarrers are drawn by ſubdividing the Di- 
1 vont in the Circle into four equal Parts, as has 
1 * above directed. 


i 1 Of Axing the Stile. 
. ue Hour Lines being thus drawn, fix the Sti/c 
4 at right Angles on the Subftilar Line, as before di- 
94 rected, and your Dial is a finiſhed. 
This Dial is univerſal, by placing g the Earth's ! 
Axis parallel to the Axis of e World, in what 
Latitude ſoever you be. 
N. The Earth's Axis, in this Dial, i is repre= 
nted by the fx ã- clock Hour Line. Ses the De- 
— 2 the Sphere. òer alſo the End — XXI. 
] HAP . 


Chap. VIII. Of the ere direct Weſt Dial. 27 


CHAP. VIII. To ba an ere dir Weſt 


Plate 5. Fig. 2. 
6 1 S Dial Plane is no more than ah «pright 
Wall that exactly faces the true Wet Pant. 
The making of this is the I in all Re- 
ſpects, as making of the Ea Dial, only as the 
Ea Hour Lines are elevated to the right Hand. 
ſo here they are elevated to the % Hand. 
The Hour of 12 can never come upon eithet 
the Eaſt or Meſi Dial Planes, becauſe at that Hour 
the Sun being upon the Meridian, the Shadow af 
the Stile will be parallel to the Plane, and con- 
ſequently can caſt no Shadow upon it. 


For the Hour Lines and Subſtilar Line. 
Then, having your Plane in Readineſs, at about 
one Third of the Depth of the Plane from the Top, 
draw the Horizontal Line AH, and make choice 
of a convertent Point therein, as ﬆ C, and draw the 
Circle PHDS; take 50 Deg. 49 Min. from your 
Line of Chords (that being the Latitude of the City 
of Exeter} and ſet that Diſtance juſt now taken 
from your Line of Chords, from H to P; draw PCS 
for the Suchſtilar Line, and Hour of Six. 2), And, 

at right Angles thereto, draw CD. tc repre ent 
. and 72 the Line, BA 22 che 
wrcle in 8, pardllel to CD. I uide the Ca- 
: iy \ & 13) A2 17 75 


draft N arte, and lay à Rul 
Je e 4 e in ths ae 
8, and it will cut the Line BA in the Paints 
where the Hour Lines are to paſt. [4] Through 
ble 
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28 Of the Polar Dial. Chap. IX. 


thoſe Marks, i in the Line BA, draw Lines parallel 
to the fix a-clock Hour Line, and they ſhall be the 
true Hour Lines upon the Dial. The Hours of 7 
and 8 in the Evening are the ſame Diſtance from 6, 
that 5 and 4 are on the W Side. 


For the Ws and Half Hours. 
The Quarters and Half Hours are drawn in both 


+ theſe Eaſt and et Dials, by dividing each fixth 
Part of the Quadrant Ds into four equal Parts, and 


carrying them into the Line AB, by laying the Ru- 
ler to the Center C, and to thoſe Parts in the Arch 


Ds, as eg were 9 in — the Hour Lines. 


For bee the Stile. 


Fix the Stile upon the fox a-clock Hour Line, 
and at right Angles thereto, which may be a Plate 
of Copper, Braſsor Iron, as in Plates 5 and 6, whoſe 
Height muſt be equal to CD, or the three a-clock 
Hour Line, and then is your Dial finiſhed. 

Ser alſo the End of Cope - - | 


m_ 


7 


| 2228 p. ix; To make a Polar Dial. 
(Hg? Plate 6. | 


\HI J Dial is called by Gre Wett an 
Equinodial Dial, and by others a Polar Dial; 
bad: be that as it will, jt is path, that all * 
8 under the Eguinoctial have no Latitude; 
f ce, the Mond LE St. * wy. 10 e 
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Chap. IX. Of the Polar Dial. 29 
tude, for which this Dial is made, and for that 
Reaſon the Hour Lines cannot have any Center; 
and therefore all the Hour Lines drawn upon theſe 
Dials will be parallel to each other. | 


For the Hour and Subſtilar Lines. 


t> [1] To draw the Hour Lines upon this 
Plane, jfirſf draw AB for the Sub/tilar Line and 
Hour Line of XII. [2] On C, as a Center, with 
the Chord of 60 Deg. draw. the Circle AEBD, 
and draw the two Lines, V. VII. and F. 7. 
divide the Semicircle EBD into 12 equal Parts; 
lay a Ruler to the Center of the Circle at C, and to 
each Mark in the Circle, and it will cut the Line 
V. VII. in the Points where the Hour Lines muſt 
paſs. [3] Through which Points draw Hour Lines 
parallel to AB, and they ſhall be the true Hour 
Lines that were required. | | is 


For the Stile. | 


The Stile may be a broad Plate of Copper, Braſs 
or Ton, at Pleaſure, placed at right Angles over 
the 12 a-clock Hour Line. © & 

The Hour Line of fix never falls upon this Dial, 
becauſe ander the Equinactial the Sun riſes and 
ets at Six the Year throughout, with very little 

Variation. 55 171 
e 17 
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39 To find the Declination of a Wall. Chap. X 


SHA P. x. To find the Declination # of a 
Well er Plane whereon to drow @ Sun Dial 


Plate 7. Fig. 9. 


A Defeription of the Inſtrument. 


I R URE an oaken Board bich at 
[ 1P 7285 they call Wainſcot) ac a Foot 
r , uare, more or leſs, it Dh not; take ABCD, 

t an Inch thick, well planed on both Sides, 
and th egeon aſte a Sheet of K d Paper very ſmooth, 
on which raw Ker or three concentric Circles, it 
Sager not ho T9} nor at what Diſtance they 

be. [2] In wy Center let there be an Hole to re- 
. aftreight Wire Sow) up and down'at Plea- 
fure, and to ſtand at right Ang to the Board itſelf; 
draw u Diameters, and mark them with the Letters 
of the four cardinal Points, Eaſt, Welt, North and 
South, which LineNSrepreſentsthe Axisof the Wall, 

"256; "Ml vA. erpendicular, or at right Angles, to 
the Wall isses OT if it doth not decline from the 
South or North, nor yet to the Eft, or Weſt, the 
faid Line alſo repreſents the 12 a-clack Hour Line. 


7 tale the Declination. 


Ts ] When you would take the Declingtion ofa 
Wall apply hs Edge of the Inſtrument AB to the 
Wall; and in the Forenoon, the Sun ſhining, by 
the Help of your Quadrant place the Inſtrument 
parallel to the Horizon; ſcrew up your perpendicular 


" hed Fine 51, Nn 4. Pj 
* in 


hap. XI. Of the Declining Dial. 31 
Pin in the Center till the Shadow of its Top touch 
any of the Circles, it matters not which, as ſuppoſe 
L the outmoſt at P; let all Things now reſt till After- 
noon. [4] And then carefully obſerve where the 7 
of the Shadow toucheth the /ame Circle again, whic 
we will ſuppoſe at G; thus is your” Obſervation 
finiſhed. [5] Take your Inſtrument down, and with 
your Compaſſes divide the Arch F G into tuo equal 
Parts in H, and if from H you draw a Line through 
t the Center, it ſhall be a true 12 @a-cloct” Hour Line; 
and NH is the Derlination of the Wall, which, by 
„ W=pplying it to the Line of (bor de, I find to be 14 
4 Degrees. And when the Mark, Ia found at H, 
. falls on the Ea, Side of the Line NS (as this doth) 
chen is the Declination of the Wall Eaf; but 
hen the Mark falls on the /e Side, then the 
q Declination is Weſt. F 
Note, The Curve, that the Top of the Pin deſcribes, is always an Hy- 
„whether it be perpendicular, or incline to- the Horizon ; abd 
luch are alſo the Parallels of the Sun's Declinagon when put upon a Dial, 


4b 4+»+% i 


CHAP.XL To make an ere Declining Dial, 
*P'HE upright or ereDial Planes, already treated 

> of, are ſuch as did directly face the fdur car- 
anal or principal Points of the Horizon, viz. Eaſt, 
Weft, North and:South Points. Now ALL OTHER 
upright or erectꝭ Dial Planes are ſaid to decline, & and 


eir Declination is counted from the North or dautb, 
towards Eaſt arid Mat, and thoſe Planes are called 


e e Fe Flapes Ke e or Wig 
ee Page 21, Note 4- c 


Nr 


Plate 


32 Of the Declining Dial. Chap. XI. 


Plate 7. Fig. 2. 


Let it be required to make a Dial in the Latit 
of 53 Deg. 25 Min. North, declining from the 0 
to the Weſt 21 Deg. 10 Min. viz. for Liverpodl, 

Warrington, or Gronton, in Lancaſhire. 


Firſt, For the Diſtance of the Subſtilar Line from 
the 1z a-clock Hour Line. 


F J Draw the Horizontal Line AB, and from C 
let fall perpendicular the 12 a-clock Hour Line CD, 
and from the Line of Chords take 60 Deg. with 
your Compaſſes, and ſet one Foot of your Com- 
paſſes in C, and draw the Semicircle ADB. [2] 
And then draw C D at right Angles to AB, for 
the 12 a-clock Line. [3] Take the Complement of 
the Latitude 36 Deg. 35 Min. from your Line of 
Chords, and ſet it from D to E, and draw EF pa- 
rallel to A B, ſo is FE the Sine + of the Arch LE. 
This done, [4] take in your Compaſſes the Planes 
Declination 21 Deg. 10 Min. from your Line of 
Chords, and ſet it from D to G, and draw CG. | 5] 
Take EF in your Compaſſes, and ſet it from CtoH; 
draw HI parallel to AB. [6] Take HI and ſet from 
F to L, and draw CL M; now DM meaſured on 
your Line of Chords is 15 Deg. 2 Min. the Diſtance 
of the Sub/tiler Line from the 12 a-clock Line. 


| © Secondly; For the Stile's Height: + 


Ii] From the Point H draw the Line HK pa- 
rallel to CD the 12 a-clock Line. [2] Then take 


+ The Sine of an Arch is a Line drawn from any Point of the Circumſe- 
rence of a Circle to that Line that paſſes thro' the Center of the ſaid F. 
g H 


Chap. XI. Of the Declining Dial. 


33 
HK in your Compaſſes, and ſet ĩt from L to N, and 
draw CN for the, Top of the Stile; [3] Then ſhall 
MN meaſured on your Line of Chord be 31 ic 
49 Min. the height of the Stile. 


Thirdly, For the Difference of Inclination #* of 
Meridians. 


[1] Set one Foot of your Compaſſes in M, and 
take the neareft- diſtance to EP. Thrs Diflance ſet 
n the 12 a- coc Line from F to O. 2] Then take 
the 4 fiance from O toG, wh ſet it from O toP. [z] 
Taehe hre PMin mpaſſes, and meaſure 
it on your LinegfChords, — u wil findit tobe 2 5 
Deg. 46 Min. the —— of Meridians ſought : 
This 25 Deg. 46 Min. reduced into Time (by the 
Table III.) is 1 Hour, 43 Min. 4 Seconds, by «which 
I ſee that the /ub/iilar Line lt fall between the 
Hours of one and two a- clock in the Afternoon. 


Laſtly, For the Hour Lines. 


Ii] In any convenient Place in the Subſtilar Line 
(according to the Largeneſs of your Dial Plane)asat 
M. draw the Line RS at right Ang/es totheSubfilar 
Line CM [2] Set one Foot of your Compaſſes inM, 
and take theneareft difkance to CN the Stile. height, 
22 foot reſting ĩn M, turn the other to ꝗ in the 

Milan Line, upon q as a Center, with the 4 Nance 


See Plate 7. Eig. 1, in which HI repreſents the 12 4 liel Hur Lin- 
in that Place, and N 8 is the Line that is perpendicular to the Plane i now 


the Angle that is made between theſe two Lines at I, is what in Dial-" 


ing is called the Inclination of Meridiany, and is an 470 of the Equi- 
neAial, comprehended berween the Meridien of the Plane and the Meri- 
dian of the Place, and thews in what 3 from the Meridian of 
the P/axz it wilt become an Horizontal 4 


— * ——— — —— 3 Sl — = — a — As 
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34 Of the Declining Dial. Chap. XI. 
q M, draw the Circle as you ſee done in the Dial, 
which repreſents the Eguinoctial. 


[4] Lay a Ruler from he Center at q to D (that 
is the Place where the Line RS cuts the 12 a-clock 
Hour Line and then the Ruler doth cut the Egui- 
noctial in a Point near O, where you are to begin to 
divide it into 24 eguat Parts, which I have here 
marked with little Dots. 5] Lay a Ruler to the Center 
at q, and to every one of the equal Divifions in the 
Equinactial, and where the Ruler cuts the Line RS, 
make theſe marks *** Lay, draw Lines from the 
Center of the Dial at C to. theſe marks * in the 
Line RS,.and thoſe are the true Hour Lines upon 
the Dial, towhich placetheproper Figures to every 
- Hour, as you ſee done in the Scheme. . 


O the hanging of the Stile. | 


The Stile CN muſt hang dire#/ySquarewi/e with 
the Subſtilar Line CL, and this you muſt try with 
your 2yadrant, thus; place that edge of your Qua- 
drant upon which the Sights are, to the Top of the 
Stile, and when the Thread cuts the Limb of the 
Quadrant in the ſame Degree with the Latitude of 

the Place, then it is rigôt otherwiſe it is wrong. 
Note, Now. you have finiſhed your Dial, and in fo 
doing, you have in the making of this one made four 


A South Declining Eaſt - 
A South Declining Weſt f | 
A North Declining Eaſt T 21 10 
A North Declining Weſt 


But 
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But you muſt change the Names of the Hours, viz. 
10 into 2, 9 into 3, 8 into 4, &c.F and place the 


Stile on the contrary Side of the 12 a-clock Line for 
the Sourhdeclining Eft, and by turning the Dial zp- 


fide downwards, for the North Decliners, fo that 
the Stile may. point upwards to the North Pole, and 
the Hours about midnight omitted, as your own 
Reaſon will ſoon direct you. dex 77 

Here you are to take notice, that ifthe Plane 
decline 60 Deg. or more, then the Hour Lineshayin 
Centers will be ſo near together, and the Stile w 
then be ſo near the P/ane, that one thing will much 


diſcommode another, and makeitagreatdifficulty to 


ſhew the true hour of the Day thereby, therefore they 
ought to be removed far from the Center, that they 
may become wide enough to anſwer the end of ſhew- 
ing diſtinctly the true Hour of the Day. > 
But ſtill here will ariſe a Difficulty in dividing the 
Circle, which repreſents the Eguinactial, for there 


will be required the Difference of the Inclination of , 


Meridians of the Plane and Place; for this Purpoſe 
I have added Table V. for the Latitude of London, 
ſhewing the Stiles height, Subſtilè s diſtance from the 
Meridian, and difference of Inclination of Meridians, 
which tho” calculated indeed for the Latitude of Lon. 
don (vix. 51 Deg. 32 Min.) yet may ſerve indifferently 


- + And chere you are to obſerve that it is not tbe Stile that changes its 
Place or Poſition, but the Plane itſe/f; for the $tils anſwering to the La- 
titude of the Place, it remains a/roays Heady ind the fame in al! Declina- 
tions :'{6 that if you conceive a Plane declining-(as-in the Example. how 
before w)! E Beg. 10 Min. ta the Wiftward,, the Sub/tilat, Line falls 
berwixtthe Hours of One and Two in the Aﬀrternoon ; and ſuppoſing the 
ſame Plane to move to the Eaftward 21 Deg. 10 Min. the Sub/tilar 
Line will then fall betwixt the Hours of Ter and Eleven in the Morning. 
For it is an infallible Rule, that if the Plane deelines* Exftroard, the 
Subfilay Line falls amongſt the Morning Hour, but if Weftevart, 
amongſt the Aernoon flour]. H325-SAAY 281 


D 2 | for 
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bf moſt Places in England; but he that wants to. 

be more curious and exact, may, by obſerving the 

Directions given in the beginning A this Chapter for 

* g the three Reguyfites (by that means) obtain 
c 


guzhtes for any Place in the known World. 
44 — — D — — — — — —— 


CHAP. XI. 2 . a . 
toben the Pole has but a ſmall Elevation 


above dbe Plane. 
| Plate 8. Fig. . | 
— tad wks Hera a Dial that I made at 


London, whoſe Plane declined from the 8auth by 
the R, norcberiy ioo Deg. 16 Ain. that is DR. 
44 Min. from Noreb \ towards the | 


Far the $tile's Height. | 


en Seiles height you will find b y Confrac- 
Sin, asin Chap. X.vrby Tale. io beb B. 22. Min. 
the Suite g difkance from the Meridian, 38 Deg. 1 
Men. the Inclnation of Meridians, 8 De. 56 Min. 
[4] Let the Syuare ABCD repreſent the: Plane, 
e tis a North Plane declining Eaftward, there- 
fore the Stile muſt point upwards, and the Center of 
the Hour Line will be me where below the Plane 
itſelf.* And therefore take 60 De We = our Line 
a Set one Foot of your Co at the 
trom Corner of the Plane at C, vary 2 the Qya- 


® If che Plane had been 99 Ng Mig. from the Sb do the Ee, 

or Me, then the S:ile muſt have pointed downeoards towards the Sante 

8 8 the W have _ one ho above 
ne 


} (] 
10 . . 


drant 
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drant EF. [2 l Take 39 Peg. 1 Min. from your 
Line of Chords, (the Subſdiles diftance from the 12 
a-chck Line ) and ſet it from P to G, then draw CG 
continued for the Subſtilar Line. 3] Take 6 Deg. 
22 Min. the Stile t herght from your Line of Chords, 
and ſet it from G 40 H. and draw CH for the Suk: 
[4] Now, becauſe the Stile has but ſnall Bhergöt, 
draw an other Line IK parallel to the beit or top 
of the $:i/e of the Dial, at ſuch convenient diſtance 
as in your judgment will beſt fit the Dial Plane, vez. 
that all the Hour Lines may fall thereon, fo ſhall 
that Line IK be the en/arged Stile of the Dial. 


For the Hour Lines. | 


_ [5] Now by the Sub/tilar Line, and this enlarged 
Stile, the Flour Lines may be drawn (at convenient 
_ diſtances) without any regard had to the Cenrer 
of the Dial. DO OO CO Oe 
And to do that, aſſume any tua Points in theSubs 
flilar Line CG, at ſome convenient diſtance from each 
other, as Land M, and through thoſe ?πi)Pointadra 
to ftreight Lines, both of them at right Angles to 
the Sub/lar Line CG, as the Lines NLO and PM. 
] Set one foot of the Compaſſes in L, and take the 
ucareſt diſtanee to the enlarged Stile IK, and turn 
that foot from the Stile to Ra on R 38 a Center with 
the diſtance LR draw a Semicirc/e, {et one foot « 
the Compaſſes in M, and take the neareſt diffance 

to the enlarged Stile IK, and turn that foot from the 
Stile to S; on 8, as a Center, draw a Semicircle. 

[7] Take the Plane's Inclination of Meridians, 


8: Deg. 56 Min. and ſet from L to T, and from M 


to V upon the Semicircles. + Then 


+ You muſt make the Radius LT, and MV, ſeverally the Radius of 


a Line of Chords, when you ſet off the [nclination of Meridians. 
5 [8] Divide 


38 a great Declining Dial. Chap. XII. 
18] Divide each Semicircle into 12 equal Parts, 
be ginning at T and V; lay a Ruler to the Centers 
R 5 S /everally, and to the Marks juſt now made 
in the Semicircies, and the Ruler will then cut the 
Loves PMQ and NLO, in the true Places where 
the Hour Lines muſt be drawn. | 
Laſtly, Lay a Ruler to thoſe Marks in the Lines 
PMQ _ and NLO, and draw right Lines through 
the Plane, and they ſhall be the true Hour Lines 
required, and will be removed far enough from 
the Center, and that will ſhew diſtinctly the 
Hour of the Day. AT 3 


F or the Stile. 


The Seile muſt ſtand at right Angles upon the 

Subſtilar Line IK. And muſt be placed as near 
to the wideſt diſtance of the Hour Lines as poſ- 
fible; becauſe the wider the Hour Lines are, the 
7 may the Hour of the Day be diſcovered. 


1 57 


For tbe Quarters. | 


1 "The Quarters are drawn by dividing each of 
the 12 equal Parts in the Semicircles into four 
egual Parts more, and from thoſe Diviſions draw 
Lines, as has been taught above for drawing the 
Hour Lines, and 1325 Dial is fniſhed. 


* : . - * m 
* 1 
\ ® » —, * 9 4 125 „ LT - » ” : * . _ = 
* 1 * - . 
4 * 11 ' N 9 4 
4 „„ od % * * * ö . . " 
* . * = * ? * 1 * 
- i * . » ” % * 0 - 
. 


Fold a 


An mannes | 


= — - <<w—<—> 
* 
F 


£30 ET 
P * 
42 
* N 


. 
* 


* 


4 
_— *S=g * 


= 
* 


* 


— rr 20S — PI 


N 


8 


. 
f SO > a. 
= 3 75 
„„ f . 
; ' ** 222 1 4 
i ; of =D - Th. 
| | 3 * 
Ry” AMC | 
T Er 0 9 
9 - - ' 
- * 6 * * 
af 8 15 
, * J% 2 
| f* . . \ , 
3 N * 
— k — - — * 
| ol us BL {| 
i 


as. redo £A XA ¾ ¼— OD % 2 UW . 0.” Sw 


Chap. XIII. Of Declining Reclining Dial. 39 


CHAP. XIII. To * a declining recliningꝰ 
ty; Dial. 85 | 


Plate 3. Fig. 2. 


8 UCH Planes as do directly face the South or 
North Points of the Horizon, but do recline (or 
fall backwards) from the Zenith (like the Roof of a 
Houſe) towards the South or North, are called South 
or North Direct Planes, reclining ſo many Degrees 
as the Reclination is; and the Number of Degrees 
that the Plane reclines, may be found by applying 
the Eage of your Quadrant, in which the Sights are 
placed to the Plane, and the Thread will cut the. Limb 
in the Number of Degrees that the Plane reclines, 
which being a Thing ſo plain, I need not give any 
Example. 
And of reclining Planes there are fix Varieties, 
three of South, and three of North. Recliners, all 
which may be reduced to new Latitudes, wherein 
they will become Horizontal Planes, and conſe- 
_ quently Dials may be made as has been taught, 
Chap. IV. where I have ſhewn how to draw 
Hour Lines upon an Horizontal Plane. 


Firſt of Dire# SouTn Recliners. 


Firſt Variety: Let there be a direct South Plane in 
the Latitude of Cambridge, which is 52 Deg. 12 Min. 
which reclines from the Zenith thereof 26 Degrees; in 
what Latitude will that be an Horizontal Plane? 


» hoſe Dial Planes that lean frem you when you Rand before this, 
are called reclining Plans, becaule they recline from the Zuni). 
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40 Of dire# North and South Chap. XIII. 
Now, becauſe the Reclination is leſs than the 
4 of the Latitude 37 Deg. 48 Min. Sub- 
Arat the rg ere 4 Deg. from the 
Complement of the Latitu eg. 48 Min. and 
the Remainder 11 Deg. 48 Mm js the new Lati- 
tude in which it becomes an Horizontal Plane. 


The Operation. 

. | . Deg. Min. 

The Com; of the Latitude at Cambridge is — 37 48 
Tae Reclinatiop there (which faba is — 26 00 
The we Latitude 3 — ?! — 11 48 
Jo that an Horizontal Dia! made for the Latitude 
of 11 Deg. 48 Min. ſhall be a South Recliner 26 
Degrees in the Latitude of Cambridge. 
. Second Variety. If the Reclination of the Plane 
be equal to the Complement of the Latitude of the 
Place, the new Latitude is nothing, that is, neither 
. Pole has any Elruntion above fuch a Plane, and the 
Hour Einer are all parellel, and the Stile is likewiſe 
pareMel to the Plane 1tjelf'; and therefore, a Dial 
for fach a Plane muſt be made in all Reſpe&s, as 
has been ſhewn Chap. IX. Plate 6. 

80 that admit at Zincoin, where the Latitude is 
53 Deg. 13. Min. a South Plane reclines from the 
Zenith 36 Deg. 47 Min. (which is equal to the 
Complement of the Latitude of that City) I ſay, it 
becomes an Horizontal Dial under the Eguinactial, 
as appears by the Operation | 
8 10 5 | N The Operation. 

The Complement of the Latitude at Lincoln is — — 36 47 

The Plane's Reclination there (which /azfira2)is - — 36 47 

80 you ſee the new Latitude is © — — 00 ©0 

In "5 6, you heve the Dial that is for this 
S. 


/ 


Chap. XIII. Declining Reclining Diab. 4x 

Third Variety. If the Rechinatiun of the: Plane 
exceeds the — pond of the Latitude of the Plate, 
then ſubfiract the Complement of the Latitude from 
the Plane Reclination, and the Remainder is tie new 
Latitude, where it will become an Horizontal Plane. 


Example. 


Suppoſe at Norwich, whoſe Latitude is 52 Deg. 
42 Min. a direct South Plane reclining 56 Deg. from 
the Zenith, where will that be an Horizontal Dial? 

The Operation. Ep 
n n 
—— of the Latitude of Norwich (which fubgradt) — -_ 1s 


So that an Henne Dial made for the Lati- 
tude of 18 Deg. 42 Min. will be a direct South re- 
clining Dial from the Zenith of Norwich 56 Deg. 

Secondly, Of Diret# Nox rn Recliners. 


Firſt Variety. If the Raclination be leſs than the 
Complement the Latitude of the Place, add them 
together, and that is the new. Latitude where ſuch 
Recliner will become an Horizomal Plane. 


Suppoſe at Neweaftle upon Tyne, whoſe Latitude 
is 55 Deg. 1 Min. a direct North Plane ſhould re- 


eline from the Zenith 29 Deg. how muſt the Hour 
To 


Lines be drawn thereon? 


47 O dire North and South Chap. XIII. 
To the Complement. of the Latitude of Newcaſtle 

1b Tyne, 4 Deg. 49 Mean. add the Plane's Re- 
clinationag Deg. and their dum is 63 Deg. 49 Min. and 
that is the neu Latitude, for which Place make an 
Horizontal Dial, as has been before taught, and that 
will be a North reclining Dial, at the Place above- 


mentioned. 

The Operation. 
The Complenest of the Latitude 1 1 
| titude at Nerwcaſtle upon Tyne is — 49 
The Plane's Reclination there (which add) is — — — ” 00 
[The ae Latitude 24 — — — 63 49 


Second Variety. If the direct North Plane recline 
equal to the Latitude of the Place, add it to the 
Complement ofthe Latitude, and that Sum willalways 
be go.Deg. ſo that under the Pole it becomes an Ho- 
rizontal Dial; make a Dial as has been taught in 
Chap. III. Plate 3. Fig. 1. by dividing a Circle into 
24 equal Parts, and fixing a Wire perpendicular 
in the Center, and it is done. 


Example. 


Suppoſe at Wrexham in Denbighſhire, whoſe La- 
titude is 53 Deg. 2 Min. a direct North Plane re- 
clines 53Deg. 2 Min. I defire to know where this 
will become an Horizontal Plane? © 


The Operati 
Ine Deg. Min. 


The Conplament of the Latitude at Wrixhew is — — 36 52 
The Plane Rec/ination there (which add) is — —= , — 53 & 
The u Latitude is '— — — — — 90 00 


- 
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Laſtly, If the Plane's Reclination exceed the Com- 
plement of the Latitude f the Place, add them to- 
gether, and that Sum is the new Latitude where 
fuch a Plane will become an Horizontal Plane. 

But note, if the Sum exceed go Deg... take. the 
Complement thereof to a Semicirele, or i do Deg. and 
the Remainder is the new Latitude, where ſuch a 
Reclining Plane will become Horizontal. 


Example. 


- Suppoſeat Shewsbury, whoſe Latitude is 52 Deg. 
42 Min. a direct NorthPlane reclinesfrom the Zenith 
60 Deg. where will itbecome an Horizontal Plane? 

To the Complement of the Latitude of the Place 

37 Deg. 18 Min. addthe Plane's Reclination6o Deg. 
and their Sum is 97 Deg. 18 Min. whoſe 8 
to 180 Deg. is 82 Deg. 42 Min. in which Latitude 
ſuch a Plane at Shrewsbury will become Horigontal; 
therefore draw Hour Lines thereon, as you have been 

taught in making the Horizontal Dial, and they will 
be the true Hour Lines for that Plane and Place, as 
juſt now mentioned. hv K. 


Tbe Operation. (ett en 
The Complement of Latitude at GBremibury l — 3 18 
The Plane's Reclinat ion there (Which add) is — — — 50 oo 
The Sum (which is to be ſafraded from the Semicirele) — 97 18 


A Semicircle is (180 Degree] — 180 60 
The Sum as above to be ſubfrafed y=dif” and * " wm; "of 18 


bp Fro ear ter oat, 
© Note, That in making of any of theſe North or 
South reclining ng Oy have alſo made (at the 


ſame Time) a direct North or South reclining Dial 
from the Zenith, 26 Deg. | 


44 Of Eaſt or Welt Reclining Dials. Chap. XIV. 

As in the i N for Cambridge, you have 
made alſo 2 North Dial inclining to the Horizon 26 
Deg. either by drawing of the } Hour Lines and Stile 
through the Center, or by turning the reclining Dial 
about, pon the Hour Line of Six; and — as the 
Nurtö Pole is raiſed or elevated upon the South Re- 
cliner, fo much will the South Pole be raiſed or 
elevated above u North Incliner. 


Ww — K 


CHAP. XIV. Tomals an Faſt or Weſt 
| a Reclining* Dial, 


8 neben Seatbrechining Dial-Planeawere 
reduced to neu 7 WA ae rein they would 
_ Horizontal Planes; and thereby made. hy 
the Directions given in Chap. IV. ſo all DIx x Eaf 


Med Reclining Dial Planes in any Latitude, may 
2 Aaken to ered? or ts aan DecLining Planes 


in another Latitude, and therefore may be made by 
the Directions in Chap. XI. of this Treatiſe; yet! 
ſhall hereſhew, for the young Tyro's Improvement, 


how they may be done mechanically, without any ſuch 
Alteration. But firſt, to reducethem tonewLatitudes, 


2 . eres Dial Planes there were two Sorts of Yarieties, 
viz. Ereft direftand welt Duclining i ſo there are two Sorts of Varieties 
of Reining Dial Planes likewiſe ; for ſuch Reclining Planes as do directly 
face either the true Fot, Wef, North, or Seach Points of the Heavens 
- are called Dizzcr Reclining 
Again, thoſe Reclining Planes which do not dire#!y face the faid Car- 

nel Points, hut deriate therefrom. i. s. face ſame ther Points Ir 
een them, as Seutb-Eaf, North-W:ef, te ag are called 
CLINING Recliging Planes, and the move of 4:8 weak greater Lines 
pon theſe Dire? and Declining Reclining 
| I e e N ig Sang” 
"71 1 
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Chap. XIV. M Eaſt or Weſt Reclining. Dial. 1 


The Rule. 


The Complement of the known Latitude, or Latitude 
you are in, is always the new Latitude, and the 
Complement of theReclination® is always the De- 
clination in that ne Latitude, in whiekxit will 
become an ere# declining Plane. 


And before I proceed any further ĩt ĩs prope toi in- 
form you how you ſhall know whether the North 
or South Pale is elevated above any giyen Plane. 


All Horizontal Planes in North Latitude have 
the? or th Pole elevated; but all Horizgntal Planes 
in the Seurb Latitude have the South Pole elevated. 


[2] Upon all erec Planes whether diret or de- 
clining, if it face the South, the SouthPole is elevated; 
but if it face the North, the North Pole ir elevated, 
as you may the better perceive by viewing the erect 
rec North and South Dials in Plate 11. 


Lz V ponall direct Eaſt and 72 Planes (let them 
_— ever ſo far] the North Pole is elevated; but 
on their oppoſite Incliners the South Pale. 


- 4) Over all North reclining Planes, whether 
or declining, the North Pale is clevated; and 
over the oppo/ite Iucliners the. South Pole. 


Lofty, Over all South reclining dire#tor Alls 
if the Plane paſs between the Zenith and the Pole, 
the Sauth Pale is clevated, as in the North Pale on 
their oppoſite. dncliners, and: f tbe Plane lie beter 


meal ain of « Phve is the W * 
dra whigh a Dial — — lin or Jallicback from 
cru ard or wpright % 4.2% <a4% ge 


46 Of Eaſt or Weſt Reclining Dial. Chap. XIV. 
_ Pole and the Horizon, the North Pole is elevated; 
but the South over their oppoſite Incliners. 
No let it be required to make an Eat Dial for 
Worceſter, to recline 40 Degrees. 
According to the former Method of reducing it to 
new B. it will be an ere# Dial in Latitude 
Le Min. (that being the Complement of the 
0 Worceſter Janin fromthe South Eaft- 
ward 5o Degrees, that being the >» Complement 
_ of the Plane's Reclination. So that if by the Direc- 
tions in the XIth Chapter, you make an ere# Dial 
for 37, Deg: . 47 Min. North Latitude, declining 50 
Deg. South Eft, it will be an Eaſt Recliner 40 Deg. 
from he Zenith, in the Latitude of 52 Deg. 13 Min. 
However I ſhall here ſhewhow todoit mechanically. 


Firſt, Vou muſt conſider, that the Eaft and Weſt 
 RecLiness have their Center near the Bottom 
of the Plane, but the IxcLINX RRS of both forts 
have their Centers near the Top: And the Eaſt 
INCLINER and Weſt RECLINER muſt have their 
Centers towards the right Hand; but the' Eaſt 
RxecLineR and Ve INCLINER have their Cen- 


ters towards the iet Hand. 


"Theſe Things being well eee I ſhall now 


proceed to practice. 
Having 5 Choice of your' Plane as oppoſe 


ABCD., Plate 8, Fig. 2. 


Fer the Subſtilar Line and Salle $ height. - 
— 


According to the fotegoing Directions, 1 obſerve 
that the Center of this Dial muſt be at the Bottom 
towards the /eft# Hand: therefore IJ at the Bottom 
of the Plane, draw the Ling EF for the 12 a-clock 

ne, 


- 


Chap. XIV. Of Eaſt or Weſt Reclining Dial 4 
Line, in which make choice of ſome convenient Place, 
as at G; Iz] ehuſe G for the Center of the Dial, and 
from G draw GH at right Angles to EF. [3] Then 
with one foot of the Compaſſes in G, deſeribe the 
Quadrant IK, and by the Helpof your Line Lborde, 
ſet off the Plane's Reclination 40 Deg. from I to L, 
and draw the Line GL as long as you can, [4] 46 
ſet off from I to M the Complement of the Latitude 
of the Place 37 Deg. 47 Min. and draw the Line 
GM as long asyou can: ¶ 5] then in any PointatPlea- 
ſure in the 12 a- clock Line EF, chuſe a Point as N, 
and from that Point draw a Line parallel to GH, 
as NO; and through the Point where it cure tlie Line 
GM, draw PO parallel to EF; [6] take GQ in 
your Compaſſes, and ſet it from G to R, and draw RS * 
parallei to the Meridian EF, and it will cut NO 
in T; [7] ſet the Diſtance PQ from G to V, ani 
draw VX parallel to TN; [8] take in your Com- 
paſſes GX, and ſet it from T to V, and draw GY 
for the Subftile; [o] from V ere the perpendicular 
YW{(take VX in your Compaſſes, and ſetit from Vto 
Wand draw GW for the Stile: The TriangleGY W, 
repreſenting theStileof your Dial, which being erect- 
ed perpendicular to the Plane, upon the Susie GY, 
ſhall give the Hour by the Shadow of its upper edge. 


For the Hour Lines. 


; [1] Chuſe a Point at Pleaſure in the Subi/e GY, 
'as at a; through that at right Angles thereto, draw 
the Line ba, as long as you can; ſet one foot of the 

Compaſſes in a, viz. the Point where the Line b a 

cuts the Sub/tile, and take the neareſt diſtance to the 
Crues height; let one foot reſt in a, and turn the 

other to 4 in the Sub/ſtile, and on & as a Center de- 


ſeribe 


—— - 
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ſcribe the Sexicir/o (or a whole Circle if you pleaſe), 
Lal Lay a. Ruler to the Center of the Circle at A, 
and to, that is, where the Zine b a cuts the 12 a- 
clock Le GF, and here the Ruler cuts the Circle, 
there youare to begin todivide it into a4 equal Parts: 
a Ruler laid to 2, and to the equal Parts in theCir- 
cle, will cut the Line b à into unequal Parts, where 
Make Marks *** Laſtly, ARuler laid to the Center 
of the Dial at G, and to thoſe Marla va in the Line 
44, will be the true How Lines required. 


The LineGF heidg the 12 cel Line, you muſt 
a 0 you ſee in the Figure, and thereſt 
11. 20. 9. 8. 7. 6. and then your Dial is finiſhed. 


NB. 8 chis Dial, you have made three 
more for if it is umd upfpde Alen then it is a Ve 
2 iuclining 40 Degrees, with abs Alteration only, 
that where 1-ow ſtands youmuſt place i, anda where 
10 ĩs, Sc. and acl to Subſile will then be as 
Rs lat Hand, as it is now an the iht. 


Xi 3 drawn 1 en ade Heer, che back-fid: 
would be a Het Dial reclining 40 Deg. only the 
8 1a. 10. 9. Ge. muſt be 1. 3. 3. Oc. 


„If the 12 a-clock Line G F be turned 
; Wn. + the back-fde-will be an Eaft Dial inclining 

49 Deg Deg. and the Figures muſt remain juſt as they 
7 are; ouh.the Such lee muſt be as far to the t Hand 
6 the purpendiewlar: GY OSU. 
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CH AP. xv. 25 make a North or South 
| Declining® Reclining or Inclining Wa 


Plate 9. Fig. 1. 58 


HE 5 E Dial Planes cannot be reduced to new 
Latitudes without the help of T; ene, 
therefore | ſhall proceed Mechanically. 
Take for an Example a Plane at Edinburgh de- 
chning from the Sou/h to the Eaft: 30 Deg. and re- 
clining: Sram the Zenith 25 Degs | 


2 Fit for. the Stils. 4 Und . 1 
65 "hoes the Horizontal Line AB; [2] make 
choiceofs any convenient Place inthe Line AB, 
| 3 85 [3] With your 245 of 
Chardsof 60, Deg draw the Quadrant FF. F. TG Take 
thecomplement qſtòs Latitude of Edinburgh 34 Deg 
3 Min. from your Lune of Chords, and-(et-it from B; 
to G. and draw the Line C Gas lag at you cun. ¶ 
Take the Plane's Declination' 30 Deg. from your 
Line of Chards, and (et it — to H, and draw this 
Line CH, as long as you can. (o] Take the [aclination 
of the Plane 25 Deg. from your Line of Chords;\ani 
ſet it fromEtol, and draw the Line CI as long as 
you can. [7] Make, choice of a Point ĩn the Line ap 
as K,an 2 KL n to M. and it cuts, 
Line OO (the Complement of the Latitude) in 
and chro that erg draw MN parallel to. A 15 


. Dial Planes thut rag NC „bien you ſtand thre 1 
called. Ladin, and theſe that 44 from you are called Recliai 
Declinin az, Roc ar Loclinia Dials, arc;thoſe whole Planes heither 
face ry any the four Cat inal hee dor are they eicher gerpen · 


eee E 


44 kids 


and 


50 North and South Reclining Dials. Chap. XV. 
and it cuts the Line of Inclination Cl in P. [8] Take 
CP, and ſet it from C to Q: draw QV parallel ta 
AB.]; Take RP in your Compaſſes, and let it from 
C-to 8 and draw SH parallel to AB, to cut the 
Line of Declinatioz CH in H. [10] Take CK in 
your Compaſſes, and ſet it upon the Line Decli- 
nation from C to T, and draw E T parallel to AB. 
[$3] Take ET in your Compaſſes, and ſet it from 
to X, and draw XY paralle/to CD. [12] Now 
take in your Compaſſes thedifanceSH (that is from 
CD to the Line of Declination} and ſet it from Q 
to Z, and draw CZ for the Meridian Line, or Mur 
Lineof 12. 13] Take inyour Compaſſes the diftance 
CS, place one Foot in E, and make a Mark where 
the acber Foot falls at 3. [14] Take C a, and ſet it 
82 to 4 upon the Line of Inclination, and — 
paraliel to CD. [15] Take in your Compaſſes 

C carry that — 20 ſet one Foot of the — 
paſſes in X, and the other will give e, draw Ce for the 
Subſiile, from e erect the Perpendicular ci. 16] Take 
, and ſet it from e; to / and draw the Line C/ for 
the Stile, ſo ſhall the Triangle Ce f be the Stile to be 
erected Perpendicular to the Line Ce the Subftile. 
' TheSide C/, being parallel to the Axis of the World, 
and by its d is determined the Hour of theDay. 


FOR For the Hour Lines. 
AP 1 a Point in the Subſtile C e, as g, thro* 
which Point, and at right Angles to the Subſtile, 
draw the Line g h. [2] Set one Foot of the Compaſ- 
ſes in g. and take the neareſt Diftence to the Line 
65 and turn hat Foot about to ; upon with 
e Diſtance Æg, draw the Eguinoctial Circle, or ſo 
much of it as will ſuffice to bring the Hour. Linerup- 
NEE on 


Ch. xv. Of North & South Reclining Diale. 51 
on the Plane that you have Occaſion for. [3] Lay a; 

Ruler to the Center at E, and to 7, that is, where 

the Line hi cuts the Meridian or 12 a-clock Line, 

and there begin to divide the Eguinoctial Circle into 

24 eu Parts; a Ruler laid to and to thoſe equat- 
Ports, will divide the Line 51h unequally, and give 
the Places thro' which the Hour Lines muſt paſs: 

Laſily, Lines drawn from the Center of the Dial at 
C, thro' thoſe Marks in the Line 57, ſhall be the 
true Hour Lines of that Dial; which Numer as 

you ſee done in the Figure. 


Note, You may draw your Dial with Charcoal or 
Black-lead / bat z5,the Preparative Work) thatit 
. may be taken out when you bave put on the Hour. 
Lines, /o that notbing ey appear, . out 5 is 
really uſeful. 2 


All other Declining Reclining Dials are made by 
the ſame Directions that are given in thts above, 
only Dy changrng the Figures, &c. ' 2 

As Secondly, The Inciiner, Declining from t 
South Weſtward, is made by the ſame Directions, 
only the Quadrant muſt be drawn on the other de 
ru Ben which maybe beſt conceived by ſuppoſing 
this Dial to be drawn on o:/ed Paper; and looking 
thro' the Paper, that vrhich on the right ſide of the 
Paper was an [zclmmg Dial, declining from the South 
Eaſtward, will be an Inclining Dial, ane from 
the South Weſtward.” 

—_ A North Declining | Recliner is the” 
fame witha South Decliner Eaſt, Rectiningfrom the 
Zenith, only the Horizontal Line muſt be at the 
Bottom of the Dial; and alſo the Center ofthe Qua- 
drant (which is the Center of the Hour Lines muſt 
be above the Line AB, . towards the t Hand, 


and 


52 be Reflective Dial. Chap. XVI. 
and may be repreſented by a South Declining Eaſt 
| Recliner, turned Bottom upwards, with the ſame fide 
towards you as before. | wm 
. Fourthly, A North Declining Weſt Recliner is the 
ſame with a South Declining Weſt Incliner, only (as 
before) the Horizontal Line AB, mult be at the, 
Bottom together with the Center of the Dial, andthe 
ant muſt be above the Line, and towards the 
right Hand, and may be repreſented by the Dial al- 
ready deſcribed, if imagined to be done upon oiled 
Paper, and ſeen thro', being turned Bottom upwards. 


N. B. The Hours on the North Dials muſt be num - 
bered the contrary way 1 thoſe of the South Dials. 


= nn ee et A. i. ——_— — 


CHAP, XVI 7s ue a Reflefiive Dial. 
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SPACE LY = I 8-2 4 } hel ee * 
HIS Dial wilt ſhew the true Hour of the Day 
by Reſaiun on a Cieling, where the direct 
Beams of che Sun can never come, and it will repre- 
ſeat the Sun's Motion, as truly and regularly aorthin 
theHouſe, as his natural Motion is wii buur, provided 
the Window open to the Southward, or fo that the 
Sun might ſhine in or near lt. 
© Theſe ſorts of Dials are grounded upon this Prin- 
ciple in Opticks,viz that tbe Angie of Incivence . 
is equal. to the Angle'of RertiacTION: that ic, 
whatever Sight the Sun be at any Time, the /ame 
Beigbt has the reflected Spor upon the Cieling. 8 
lber or refeiing Dials, are made by a lily pe ef Looking-- 
Gifs du whi 4 0 'a"Cieling © 
— — 
* arte ., „ bar A b 2d his 
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Chap. XVI. Of the Reflective Dial. i$3 
This being underſtood, it is'eafy to draw Hour 
Lines upon the Cieling of a Room, or upon an) 
other Place though never ſo Irregular; and that the 
Hour by the help of a Piece of a Loołing-Glaſt fixt 
Herizontally in a Window, or ſome other convenzent 
Place for that Purpoſe, may be truly known. N 


Tr place the Glaſs. 


ij Having then made choiceofa#7:dow towards 
the South, that ſo you may have as much of the 
Morning and Afternoon Sun as poſſible, take ſpecial 
care to frx your Glaſs Horizontal, otherwiſe your 
Work will all be ſpoiled. © —_ 

N. B. All Great Circles, as Equinoctial and Hoys 
Circles, are freight Lines, and the iger Circles, 48 
Tropicks and other Parallels of the, Sun's Detlinatm 
are*Conick Sections: and that hi Dial (whendrawn) 
is no other than a Horizontal Dial for the ame 
Latitude inverted, Plate 9. Fig, 22 


1 \b 1 


- 


To draw the 12 a-clock Hour Line. 


[2] Having then placeda Piece of a Looking-Glafs 
about the 6:gneſ5of a Sixpence, marked thus © in the 
Figure. Over this Glaſs hang a Plumb Line at 12 
a. clhcl, this String will caſta true Meridian Line (l. c. 
it is the true 12 a-olock Hour Line Japon the Floor. 

Or if you think that way too difficult, you may. 
find a 12 a- cle Line as I have taught in Chap. IN 2 
page 19and 20. Thisheing done, ther 24-clock Lineon, 
the Floor, is to be Hanger d to the Cieling, which 
may be performed by the Helpof tuo PlumbTines,. 
* Vac held oer 7he Glaſs ©, and the arber held over: 

— ehe Con ace. . * 
| | 3 the 


54 Of the Reflective Dial. Chap. XI 
the other end of the 12 a-clock Line at A, at the 
other end of the Room; by this means you will liave 
raus points on the Cieling, juſt over your 12 a-c/ock 
Line on the Floor, to which 7500 Points on the Ciel- 
ing ſtretch a Line blacked with Lamb-Black and Oil, 
and holding it faſt at both Ends, (as two Sawyers or 


Carpentersgenerallydoa chALKEDLIxE) ſtrikethe 
black1 aa- clocꝭ᷑ LineontheCieling, tepreſentedby AC. 
To draw the Equinoctial. 


; [ 3] Make the Angle BOP, equal to the Comple- 
ment of the Latitudeof the Place, as ſuppoſe at Orm/- 
Ark 36 Deg. 30 Min. which you muſt do by aString, 
held ane end to the Glaſs ©, and the other to the 
Celing repreſented by Bo, and applying the Edge 
of your Quadrant, till you find the drive and Plum- 
mer, cut the Limb at 36 Deg. 30 Min. thro" that 
Point of the 12 a-clock Line; at B the Eguinoctial 
Circle muſt paſs, which draw at right Angles to the 
I2 a-cloek Line AD, and it is a Hreigbt Line as you 
ſee in the Figure. wo 

To draw the Tropick Cancer. 

0 [4] Then becauſe the Sun's greateſt height at 12 
_ at Noon, at Ormskirk is 59 Deg. 59 Min. make the 
Angle De equal thereto by help of your Quadrant 
2 String as before: ſo is the Point D, the Point 
in the 1 2 a-cloch Line, where the Tropicł of Cancer 
muſt paſs, which, becauſe it is a /efſer Circle of the 
Sbert, it is not a freight Line but a Curve which 


mult be drawn by helpof Table VI; (that is by hav- 


ing the Sun'sheight at 27 Hour the 2 1ſt of June 
for the Latitude of your Place ;) ſo with an even 


band. you may drav the nl of Cancer\ GDH. 
| , | . 1x5 ul 9 
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To draw the Tropic of Capricorn. 


[ 5] Becauſe the Sun's leaſt height at 12 at Noon 
at Ormskirk is 13 Deg. 1 Min. make the. Angle A 
equal thereto, by help of your Quadrant "Y String, 
ſo ſhall A be the Point in the 12 a- clacłk Hour Line 
on the Cieling where the Trapicł of Capricorn muſt 
paſs, and muſt be drawn by the Table of the Sun's 
Altitude at every Hour, upon the 2 iſt of Decem 
ber as above directed, ſo that © Drepreſents the re- 
flefted Ray on the longeff Day; © B, when he is in 
the Eguinoctial, that is twice a Year, viz. on March 


22d, and September 21ſt, and o A' repreſents the 
reflected Ray on the ſborteft Day. 1 70 

To draw the Hour Lines. 

| | 1:3 9” $149 

_ [6] With any convenient opening of your — 


es, draw the Semicircle G L M, and divide it in- 


= 

o 

. "- 
L 


to 12 equal Parts, becauſe 15 Deg. in the Equinoc« 
rial is equal to one Hour in Time, as by Table III. 
Hence, becauſe the Center of the Dial doth. not 
fall in the room, but out? of it in the open Ait at O, 
for which Reaſon (before the Haur Lines can be 
drawn) you muſt find the Angie that each Hour Line, 
makes with the 12 @-clock Hour Line, their Comp 
ments are what they make with the Equinodig/ 0 
this is eaſily done by Calculation, but becauſe I have 
throughout this Treatiſe laid that Method aſide, 
and kept ſtrictly to a Mechanick Met bad, your beſt 
Way will now be to draw an | Horizontal Dial ſot 
the Latitude of Ormferk, which is 53 Deg. 30 Min. 
as has been taught in Chap. IV. and with your | 
Compaſſes and Line of Ghords meaſure the Angier 
that the Hour Lines make with the Meridian, and 
ſet them down as followeth. | 
E 4 Then 


Sis x Then with your Quadrant lay 
it to che 12 a-cioci tour Line, 
mt T | and make Angles there upon the 
=] Cieling equal to thoſe in the ſe- 
ze} ton Column ; or elſe you may 
lay it to the Equinzctial Eine 
on the "Cieling, and” make the 
26 Angles of every Hour equal to 
= thoſc in the third Column, of this 
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ber ; gr Tn Way: be ene Lines. . FE 


Or if you think this way 00 tedious, when you 
have your Horizontal Dial fitted to your Latitude, 
place the Center of your Horizontal Djal, in the 
unter of the' G and fix'@ Thread in the Center 

gf 'the Dial; lay the Thread ſtreight, "over every 
F of your Horizontal Dial, faſten it at the other 
fode bf the Reim; and ſo transfer them to the Cieling. 
ad Was ſhewif in drawin the 12 Aloe Line from 
tbe Floor by help of ce Ph mb Lines; thus haveT 
given you FoMethbds by whith you may draw the 
Hour Lines on the Gieling, With T leave to the 

_ Judicious © Practitioner to make uſe of which he 
pleales.” 7) 3h: ic ent | 


To L e the Lear, "+> 0p 
The framing uf à Table of the ene he 
Hour Lines make with the 12 acloct Hour Line 
and E Tia, is malle after this manner, biz. 
1 I would meafure the Angle De in Plate 
2. Take your Compaſſes and extend on the 
Line of Chords at; the Line it O 4 60 
CI YI wy ; g. 


Chap. XVII. Of RefraQed Dias. $7 
Deg. with that extent ſet ane fodt in &, und dw 
the Are P D; take the ſaiĩd Arch D in yous 
Compaſſes, and apply it to your: Lu 4f Chords, 
and you will find it to contain 59 Deg. 59 Min. 
and ſuch is the Angie D P. And after the ſame 
Manner 1s * other * meaſured, | 


” - 


1 \ E ” Y FX + » 
* 4d en. 


C H A P. XVIL 75 pra 2 Refracted * Dial. 


SOR this purpoſe you muſt 1 in readineſs an 
Horizontal Dial for the Latitude gf your ¶lace, 
and then ſtick. up a Pin pr Wire, or align any, Point 
in any hallow Bol, or Dh, to ſhew the Haur, and, 
make that the Center of your Horizontal Dial; then 

5 upon any Plage on the Zages of the Boui, or 
Diſb, for the 12 a-clock Hour Line, and transfer 
the reſt of the Hour Lines from the - Horizontal 
Dial to the Edge of the Bau; and. —— away 
the | Horizontal Dial, hold up à String from the 
Eudof the ſaid Pin faſtened:thereto, over the 12 4. 
clock Hour 72 equal to che Latitude of your Ha- 
bitation; and this is done by applying the Edge of, 
your Qyadrent.1o the String, till it cuts the Lati- 

tude 85 be Place upon the imb thereof. 

Then .with :@. Candle, by bringing tha Thread to, 
caſt aSh2dow'on any Hour Point, Jo be ore marked 


1 
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88 Of the Globe Dial. Chap. XVIII. 
will never ſhew the true Hour by the Shadow of 


the Top of the Pin, but when the Bowl is filled 
_ with the ſame Liquor. 


or more r Satisfaction, ſeg 'my Aftronomy WW the Word 
Fra yea ol. I. Page 38. 


CHAP. XVIII. 7o make a Globe Dial. 
Plate 10. Fig. 1. 


T. Dial is drawn upon a ii Ball or Globe, 
andſhews the Hour of the Day without a Stile 
or Gnomon. 

The manner turning round Balls, is well known 
to Workmen; but ifa large Stone Ballis to be made, 
that cannot be turned becauſe of its Meigbt. 

Lou muſt therefore in the firſt Place form it glo- 
bular with a Chiſſel, and then take a wooden or braſs 
Semicireis (as in Fig. 2.) of the ſame Diameter, as 
you defign your Ball (the bigger the better;) this 
being done, turn the Semicircle about the Ball, and 
take away all the Superfluities with a Raſp, until 
the Semicrrcle every where, and every way, juſt 
touches the Superficies thereof; afterwards make it 
ſmooth with a Pumice Stone, or Sea Dog's Fiſh Shin. 


For the Circles of the Sphere. 


We Globe being thus finiſhed, and ſet in your 
Garden . a Pedeſtal, as Fig. 1, proceed to dra 
thereon the Circles of the Sphere (by help of a Pair 

of ſpberic Compaſſes, or a Semicircle that juſt fits 

the Globe) as AB the Horizon ZN the prime Ver- 
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Chap.XVIIT. Of ebe Globe Dial. 59 


Draw Ps for the Earth's Axis to any Latitude; as 
ſuppoſe that of Dublin 53 Deg. 16 Min. ſo ſhall P 
be the North Fele, and S the Soutb Pole of the 
World. Make Z & egual to BP, and draw Æ & for 
the Eguinoctial, which divide into 24 eu, Parte, 
and draw the Hour Circles or Meridians all meet- 
ing in the Poles of the Wor le. 

Your Semicircle being divided into 180 Deg. and 
numbered as you lee in Fig. 2. mark 2 3 Deg; 29 Min. 
from the Eguinoctial at Æ to and F, and draw 
= D for the Tropic of Cancer; and F for the Tra- 
pic of Capricorn; alſo from the Poles at Pand 8 mark 
(by help of your Semtcrrcle} 23 Deg, 29 Min. and 
draw the two Polar Circles; 12, 12. Laſtly, Draw. 
= for the Ecliptic, and thereon place the-12 Signs 
of the- Zodiac, beginning at the Eguinactial, where 
the Echptic cuts it with V; at 30 Degrees further, 
place &, at 30 Degrees from that, u, at 30 De- 
grees more, put , which will be where the Eclip- 
tic cuts the Tropic of Cancer, and ſo on, at every 30 
Degrees in the Ecliptie, place the Signs in order 
thus, -amam ;#=x. I have omitted them in 
the Figure to avoid Confuſion n 


For the placing of the Hours. 

The Hours muſt be numbered in the Eguinoct iai, 
placing 12 at the Eg. * 7 e Points of the H- 
rin, and 6 upon the Meridian. Then. becauſe one 
half of the Globe (nearly) is illuminated when the 
Sun ſhines, and the ↄrber balf remains in Darkneſs, 
and ſo the Exrremity of the Light-ſhews the Hour 
in two oppoſite Places. Sheer 

If moreover the different Countries on the Earth's 
Superficres, as likewile the principal Cities were laid 
down upon the Globe, according to their FO 

ern f heater 


6 Mie crb Dial.” Chap. XIX. 
rudi and Longitudes, you may diſeover any Mo. 
ment the dun ſhines upon the N by the illumi- 
aue Part thereof, what Places on the Earth are 
enkzbtentd, and what Places are in Darkneſs; The 
Extr omityofthe. Shadow ſheus likewiſe what Places 
the Sun: iS or "Setting at; and what Plates 
have long Days; theſe with many more curious 
Problems * at one View, too _ to — 
enumerated in this Place. | 
Jun Dial is the Le of all others, be- 
eauſe it reſambles 2h Earth irſelſ and the exit 
manner 'ofi/be Sun's ſbining therconn: 
11Note3*You may draw as many Parallels uf De- 
elimuctam upon it as you pleaſe, by the Table n the 
rr NS, 2951 
9: 4/6 if cue Wires be put in, neat P and * 
at 8, and 12 at the Meridian, and the Hours num 
bered as you ſee, that Wire at P, will give the Hour 
jy gong. Ie at 8 ant Hour! in the Winter. 


19 . I's SL 4% 4 e A wit? {AN 


HAD N 75 — a Trok Dis a Star 
Dial, and a Window Dial. I) 


Plate 10. Fig. 3. e 


Aeg je Di Bur is chat which ſheus the true Hour 
| the Day without a Stick, by the Shadow of 
one Part of the T ial itself, appouring upon 8 


Part thereof. 
There is one 755 ſort of Dials near the 12 
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Chap:XIX.. Of the Croſs Dua 2 


Fiorutle bo Sort of Dial. 256 
You need have no regard to the Latirude: of the 
Place, for that is to be confidered i in the a 
not in the making of it. . LETT 
-{1] In order to which, prepare a Piece of Whads 
Stone of what Size you — and ſhape it in the 
Form of a Croſs, ſo that ab, be, cd, de, eb, bi, it, 
El, Im, and ma may be all equal: ef, may be more 
than double to ae: that in London's 25 Inches, and 
— of an Inch /ong from à to /, and à m is 4. 
Inches and 8 Tenths, 5 Inches and 8 Tenths, and 
the Depth or * is 6 Ioches, 8 n This: 
premiſed: TRI 
[2] SetuneFootof yourGothpaſies i in * draw 
the Jrchor Quadrant bn, which divide into fir u 
—_ for fix Hours, becauſe it is a Quarter of 4 G 
a Ruler from the Center e, and draw eo, ep, eg. 0 
IN o the Po/itwon of this Dial being ſuch that 
N am, muſt face the Soutb, and the upper Pari 
of it to lie paralle/ with the Eguinoctial, the Sun at 
1 a-clock will ſhine juſt along tbe Line ab and n. 
Therefore you muſt place I at & and 4, then it is. 
plain that from 12 to 3 the Shadonw-of the Curner a: 
— mer along tbe Line be; therefore take from the 
ant juſt now drawn. hn the n bo, ande 
ſet it from 12 to 1. 
{4] Take alſo h p, and ſet ſrom 12 to 25 &y being? 
equal to c, at e place 3, where the Shadow of the 
Corner 4 goes N off- the Dial at c, or 8 in the 
Dur 8 r Shadow of the ( 2 be. 
þ 13.93 Bas t of mot nes hag 
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62 Of the Croſs Dial. Chap.XIX. 
will come on the Sido bg at g, or 3 a- clock, where 
place the Figure 3; at'p 4, at o5, and at 46 in the 
very Corner: becauſe at b the Sun will ſhine rig: 
along the Line ih; place 6 alſo at the Corner l, be- 
cauſe the Sun at6 ſhinesright along the Line It, and 
from 6 till ꝙ (if it be in a Latitude where the dun 
continues up ſo late at Night) the Sha1ow of the 
G at & is paſſing along the Line /m. 
[5] Therefore take in your Compaſſcs the D iflance 
bo, and ſet from 6 to 7. 
(6 Take 4p, and ſet from 6 to 8 along the Line 
In; and the Diſlance b is equal to Im; therefore 
at the Corner m, place g becauſe the Saανον] of the 
Corner k. goes off the Line Im at q. 
- [7] Then for the Morning Haurs the Shadow of 
the aint e will enter upon the Line h at the Paint 
a, juſt. at 3 in the Morning; therefore draw Lines 
from 7 2 8 in the Line In, which let be drawn 
— to am, and having placed 3 at the Corner a, 
place 4 right againſt 8, 5 againſt 7, ſo will 6 be in 
the Corner b, becauſe at 6 the Sun ſhines juſt along 
the Line ch, and from 6 till ꝙ the Shadow of the 
Point d is pafling along the Side eff 
.. [8] Therefore having placed 6 in the Corner e, 
draw Lines from the Points pg, parallel to di, and 
at ch Points put the Figures 7, 8, 9, for when the 
Shadow of the Point d comes to 9, the Sado of 
the Point m is at the Point E, and from g to 12 the 
Shadow of m paſſeth along the Line a, and at 142 
the Shadow of m, is come to I. 
[9] Therefore take the Difances "4 bs, bg, and 
ſet them from/,to 11 and 10, the Diſtance bg being 
juſt equal 10 ll, and thus is the Dial finiſhed. 
The Sun as it goes off from one Part of it comes. 
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Day may always be found upon _ſome Part or ther 
of it, when the Sun ſhineth. | 

The Reaſon why theſe Dials require Thickneſs, 
as well as other Dimen/ions, is becauſe being placed 
parallel to the Equinoctial, the Sun ſhines upon the 
upper Face all the Summer, and on the longeſt D 
is elevated 23 Deg. 29 Min. above the Plane of the 
Dial, and con/equently the Shadow of à will fall at 
Noon in the Line ab, and not in the Point b, but at 
an Angle of 23 Deg. 29 Min. therewith, (that bein 
the Sun's greateſt Veclination on the longeſt Day.) 
And on the ſhorteſt Day the Shadow of a, will be 
belaw the Plane or Line ab, and make an Angle of 
23 Deg. 29 Min. 

This Dial is aniverſal, for when you have made 
one, according to the above Directions, there is no- 
thing to do but to fix it in your Garden, &c. by help 
of your Quadrant, to the Elevation of the Equinoc- 
tial, or Complement of the Latitude of your Habi- 
2 and fo that the Side 24 may exactiy face the 

uth. | | | 
If you would place this Dial in any place within 
the Polar Circles, you muſt then make all the Ends 
of an 2 length, viz. ef, &c. equal to ab; other- 
wiſe, the Shadow would quit one Side before it 
comes on another, as you may the better perceive 
by viewing the Figure in Plate X. Fig. 3. 


of the STAR»DIAL/ 


"BS. | Plate XB. . 0 | 13 1016%3 
This is an Eguinoctial Dial, made in. the Form of 
2 Star, having eight Rayt or Points, but nb Stile, 
the Thickneſs of the Ends of the Rot (being per- 


pendicular 
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64 Of «the. Star Dial. Chap. XIX. 
pendicular to the Surface of the Dial) performing 
the Office of the Stile in a common Equinoctial Dial, 
by caſting their Ohe on the Sides of the Rays 
The only Dial we have ſeen of this kind is of the 
following Dimenſions. The Radius of the outer ima- 
ginary Currie PS (Plate XB. Fig. 2.) is 7 Inches, and 
that af the inner Circle Px, 2 Inches and 1 quarter; 
and the Thicineſi of it a Inches and a half. But in 
order to aſſiſtche Rœader s Imagination in forming a 
true Idea of this Dial, we have given a perſpecttve 
View of it on Plat? XB Fig 1. in which the Hour 
Lines on the Rays S N I G are diſtinctly ſeen; and 
the ſame is to be under ſtood of the other Rays, whoſe 
Sides cannot be ſeen in chis View. Note, the ſame 
Rays in both figures ate marked with ſame Letters. 
The Cunſiructian of this Dial is the ſame with 
that of the Equinactia / Dial, explained in Chap. III. 
Page 15. The anly Difference being, that inſteadof 
one Stile, which is there placed in the Center of the 
Dial, the End of each Ray performs the Office of a 
Ste, and therefore the vie is properly a Compo- 
Atian of eight Dials; ſome of theſe Stiles ſhew one 
Haur, and ſome another. Thus the Stile,'or End of 
the Ray 8, will, in the Morning, caſt its Shadow on 
the Side of tbe Ray A, and there ſhew the Hours 
8, 9, to, 11; at Noa it will caſt no Shadow; but 
in the Afternoon its Shadow will be projected on the 
Sa of N, and ſhew the Hours 1, 2, 3, 4. The Stile 
or End of the Ray A, will, by caſting its Shadow 
againſt the fide of C, thew the Hours 11, 12, 1, 2. 
At three it wilboaſt as ſhadow; but afterwards its 
Shadow will be projected on the of 8, and there 
they the Hout 4, 5, 6, 7. The. ſame is * — 


Chap. XIX. Of the Star Dial. 
derſtond of the reſt of the Rays, and is ſufficiently 
plain from the Figure. For as the eight Rays are at 
equal Diſtances from each other, they face the Bight 
principal Points of the Compaſs. That is, the Ra 
$ faces the South, A the Sourh-Weft; C the Wef 
the North-Weſt, G the North, I the Nortb- Raff, L. 
the Eaft, and N the Sourh-Eaft. And as the Sun is, 
with regard to the Equino&#tal, directiy South at 
Noon, South-Weſt at three, Heft at fix, North Weſt 
at nine, North at midnight, North-Eaſt at three in 
the Morning, Eaſt at fix, and South-Eaft, at nine; 
therefore the Rays reſpecting thoſe Points, will then 
caſt no Shadow. That is, the Ray L at fx in the 
Morning will caſt no Shadow, 49th Sides of the Ray 
being at that Time equally illuminated. The fame 
is to be underſtood of all the reſt. 
In order to conſtruct this Dial, divide the outer 
Circle 8, C, G, L, (Plate X. B. Fig. z) into eight equal 
rts, and having deſeribeda ſmall concentric Cirdle 
x H, draw the eight Rays8, A, C, E, G, I, L, N, as you 
ſee in the figure. Then make choice of one of the 
Rays to face the South, which in the Figure is that 
marked 8. On 8, the Point of this Ray, with the 
Radius of your Line of Chords deſcribe a Circle, as 
aghf; then will 8 4 be the meridian Line. Fro: 
a ſet off 5 Degrees both ways towards 5, and A 
from ᷣ to c, from cito.d, and from d to e. From S, 
through , c, die, draw Lines both ways, till they 
the Siges of the next Rays A and N, which will giv 
the Howr Lines. Thoſe on A, becauſe to the Weſt- 
wart of the Meridian Line, will be 8,9, 10, 1.1,and 
thoſe ou N, being to the Eaſtward of it, 1, 2, 3, 4. 
Thevery ſame Method muſt be purſued with 125 
to theirtſt of the Rays; obſerving that all their 
(Gan Lines muſt he parallel to the firfl, 8 4. 


& Yo \ \ Thus 
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Thus AB is the Meridian Line of A, CD of C, EF 
of E, GH of G, IK of I, LM of L, and NO of N. 
Having thus found the Places of all the Hour Lines 
on the Proje#ion, transfer them to the correſpondent 
Rays of the real Dial, and draw Lines perpendicular 
a the Surface, or parallel to the Ends of the Rays, 
which will be the Zur Lines required as you ſeein 
the Perſpective Viewof the Dial on Plate X. B. Fig. 1. 
Having thus ranger d the Hour Lines from the 
Prajection to your Dial, nothing remains but to fix 
it in a true Pofitron. That is, to fix it /o, that its 
Surface be parallel to the Equinactial, and the Ray 
8 point directiy to the South, or to the Sun when 
be is in the Meridian. This Poſition is the ſame with 
that of the Eguinactial Dial, deſcribed in Chap. III. 
Page 15, where the Reader will find ſufficient In- 
ſtructions for this Purpoſe. n 
Thus having in the foregoing Work ſhewn how 
to make all manner of uſeful Dials, I think it only 
remains now to ſhew hr 


nale « WINDOW Dial. 


By this Dial, you may know the Hour of the 
Day tho' the Sun doth not ſhine out bright, but 
appears ever ſo little thro' the Clouds: And: ſo you 
4 fon the Night by the ars, and Moon. 
If your Window face any Point of the Compaſs 
(7 the South is beſt) then find its Dec/mation, as 

| Has been taught in Chap. X. then procure a large 
Sheet of thick writing Paper, and thereon make the 
Draught of your Dial (as taughtinChap.XI.)which 
done; either with Vax or a few ſmall Nails, faſten 
your Paper Draught to the Plane (which I ſuppoſe 
to be made ready for that Purpoſe) upon which you 
_ deſign to draw the Dial. Having placed the Center 
of your Paper Dial in the very Place where youdeſign 


2 ore 
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to fix the Stile in the Plane, there faſten a String, and 
with this orring (or a Ruler } transfer the Hours and 
Quartersfromyour Paper Draughtupon theWindow. 
And this you will find to bea very eaſy, expeditious, 
and exact Way of drawing the Hour Linesand Quar- 
ters upon any Plane whatſoever. Then get an {ror 
Rod about the Thickneſsof your Hour Lines, and nail 
it to the Window Frame exact in that Place vrhere 
the Center of your Paper Draught was placed, and ſet 
it to the Latitudegſyour Placebyhelpof your uadrant 
which is done by putting that Eqage of it to the dtile 
wherein the Sights are, and raiſing the Stile higheror 
lower till the Thread cuts che Laub in the Degreeofthe 
Latitude of your Place; and there faſten itatright Au- 
gles over = dubſtile Line. | | 
You may putFigures(or any Marks for your own 
Information) to the Hour Lines, and thus is vour Dial 
finiſhed: and, how pleaſant this will be, to tit in your 
Houſe, Sc. to ſee the Time of the Day that the Sun 
ſhines upon the Window, will beſt appear from the 
Dial when thus made: ſince at anytime when you can 
ſee the Sun juſt thro" the Cloudtyou may then tell the 
Hour of the Day as well as if it ſhone ever /o bright ; 
for look thro the H:ndow, and take the Stile between 
your Eye and the Sun, andat the fame Timeyou'll ſee 
the Hour where the Stiles thade will fall upon the 
Window,andthatisthetrueHouroftheDay. A/o,in 
the night you may do the ſame by any non Star, by 
firſt knowing the Time the Star will be upon the 
MeridianorSouth,andas much as it wants of theSoutb 
bythe DialHractedfrom the Timeof out bing, gives 
the true Hour of the Might, but if it bepaſt theSoutbby 
e Dial, add ſo much to theTimeofSouthing,and you 
ve the Lime of the Ngõt. The ſame Method is to be 


uſed for the Time of the Night by the Moon. 

This Method of transferring the Hour Lines from your paper drang bt. 
is what you may uſe in making of any Dial, which I recommend as 
being moſt praQticable, 


F 2 TATE 


68 


TABLE I. 
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"Tf the Fun / Declination exactly calculated for the | 
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EXPLANATION and USE 


| ot the foregoing 
n. 


HIS Table ſhews you the Sun g Declination * 
2 every Day ar Noon, and is exactly calculated 
to the Vear 1764 to the Meridian of London, which 
will ſerve for this Age near enough for any Purpoſe 
in Dialling. 
Note, D ſtands for Degrees, M for Minutes, N 
for North Declination, and 8 for South. 


It ĩs of good uſe to find the Latitude of the Place 
of your Habitation : this may be done by taking 
the height of the Sun at Noon with your Quadrant: 
and if the Sun's Declination be South, Apo it to the 
Altitude or Height at Noon, but if it be North 
SUBSTRACT : the Sum or Difference is the berg bt 
of the Eguinoctia or Complement of the Latitude in 
the Nortben Hemiſphere, but in the Southern ule 


the contrary Titles. 


© The Declination of the Sun, is his Difance from the EquinsAial, and 
in ll Things of 257 kind the San is ſuppoſed to move parallel to the 
Eqtine#ial all that Day. and tho? it does not ſo in fact, yet it ſerves in 
Dialling war emugb the Truth z and this Declization never exceeds 


33 Px. 29 Min, as appears by the Table. 
3 | 
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Admit you are at a certain Place in the North of 


England, &c. and upon the 14th of February you 
obſerve the Sun's heigbt at Noon with your Qua- 
drant to be 22 Deg. 37 Min. what is the Latitude 


of Obſervation ? 


Operation. 
Deg. Min. 
To the Sun's Altitude obſerved — — — — 22 3 
Add the Sun's Declination SY, — - ,  . : 1 8 
Sum is the height of the EquineAial — — — 
SubſtraFt it from a Duadrant or — — — — — = 
| wy 


The Latitude of the Place North is — — — x54 27 


Example 2. 


Prom the Sun's Altitude obſerved — —_ — 
Subſtrad the Sun's Declination North —  — — 10 53 


| Remains the Complement of the Latitnds — . — 
_ 8ubſirat from a Quadrant or — — — — go 00 


” Remains the Latitade Neth — — — — 56 


2 
7 
» 
3 9 
> 
wt 
* 
= 


—— — . 


a 72 . £ | 0 ; | en | 
12 TABL E II. 
A TABLE of the Equation of Time for Regulating Pendulum | 
Clocks and Watches by a Sun Dial, 
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EXPLANATION and USE 
8 Of che foregoing | 


FA A 3 IL. K. 


H IS is «Table of Pquation of Time, that is, 
it ſhews you what the Sun gains or loſes of the 
Pendulum Clock every Day; for the Pendulum Clocł 
keeps equal Time all the Year round, tho' the Sur 
doth not do ſo, but is very unequal in its Motion, 
ſomtimes too faſt, and at other Times too flow, 4 
the Table plainly ſhews; ſo that if at any Time 
want to ſet your Clock or Watch by your Sun- ial 
you muſt look into this Table, and obſerve what 
the Equation i is on that Day, and ſet it accordingly, 
ſo many Minutesand Seconds, faſter or ſlower, as you 
ſee the Clock is 720 faſt or ow for the Gun. 


For Inftance January 1 4 at Noon, I ſee 4. 
Clack is ꝙ Min. | 44 Secands too ofaft for the Sun, &c. 
therefore the Clock ſhouldbe ſet — * 
Jafer than a Sur Dial. 


On Moy the roth, at Noon the Clock i is 3 Min. 
38. Seconds, too flow; therefore when it is ? welve 
RS TANG, 0 HR BRAS STE 2 
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| TABLE III. 
A TABLE for converting Hours and Minates of Time in 


Degrees and Minutes of the Eguinoct ia! and for the turn- 


ing of Degrees and Minutes of the Eguinactial into Hour 
and Minutes of Time. 


Minutes 
| Seconds 
Thirds . 
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1 and Motion into Time; ag ſuppoſe I had 
5 a 29 ol to . into De- 
greit an tes of the Equinocti i. e. 24 
3 Hang thus, . N 288 
r 1 
1 Minute: 5 15 34 | 35 
TX 717 | b 5 
1 rr. * 78 45 Tas iy or uw, 
Kun, fuppoſe: I would turn 7 1 
I 5Srondeingo age, then che work yl 


of Mins Ld 


gt 


— 2 15 2 ds or Th ras a Degr ul 
* lumn in the 8 8 aich r 
EN the ſame C e for 2if | 
fy * © third tal the fa 2 the Top bitch %%% 
— 3. 6. in the Haytß Calan. and" Tgnfes . . 
Minutes, or 3 Second! according as the fir ff fi — — 12 . 


12 Seconds, or 12 Third:, EIN VEE underſtood of the reſt, 
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A A TABLE of -Meridienal An ngler, ſhewing the Degrets of 
each Hour Line from; 12 a-e/ock, upon all Horizontal and 
North and Saath Erect Direct Reclining and ne 

from the Equinofial to the Poles. 
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TABLE TV. 


A TABLE of Meridiona! Angles, ſhewing the Degrees of 
each Hour Line from 12 a-cloch, upon all Horizontal and 
North and South Ereft Direct Reclining and Inclining Dial, 
from the Equino#ia/ to the Poles. 
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IV. 


A Table of Meridional Angles ſhewing the Degree. 
Hour Line from 12 4 clock, upon all Horizontal and North 
and South Erect Direct Reclining and Inclining Dials, from 
the Equinoial to the Poles. 
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FP Hs is a Table of Meridional Angles; the firſt 

LCoiumn is the Latitude, which ſerves for an Ho- 
#izpntal Dial, and the /zft Column is the Comple- 
ment of the Latitude, and is for making Erect Direct 


Soprn or Nox rA Dials, and ate thus to be uſed: 


| E. Sappoſe in the Latirude of 53 Dæg. I would 
ma an Horizontal, and alſo an Erect Direct South 


Pirſt, For the Horizontal Dial. 
| See Plate 3. Fig. 2. 


Nov (altho' this be projected for a higher Lati- 
tude, yet ĩt may ſerve our Turn here well enough to 
2 2 to uſe the Table:) I 5 
and find againſt 3 Deg. and under 1 I and 1 a- 

12 Deg. 5 Pn 12 ws 5 Min. in your 
Compaſſes (from the Line of Chords, that you draw 
the-Quadrart AB by) and ſet one foot in the Me- 
ridian CA, and turning the orber each Way, it ſhall 
give the Points whete the Hour Lines of 1 and 11 
muſt paſs; under 10 and 2, and againſt the Fam? 
Latitude 53, I find 24 Deg. 43 Min. which take 
fromthe Line of Choy ds, and ſet each Way from the 


Chap. XIX. The Explanation and Uſe, Sc. 8 I 


Meridian as before, and it gives the 10 and 2 a» 
clock Hour Lines. For the Hours ꝙ and 3 you muſt 
take 38 Deg. 37 Min. for 8 and 4 a- clock, you 
muſt ſet 54 Deg. 12 Min. and for 5 and 7 ſet 71 
Deg. 28 Min. the Chord of go gives the 6 a- clock 
Hour Line, and ſo by drawing A, our Lines from the 
Center thro" theſe Points, thus ſet off in the Arch 
A B, are the true Hour Lines required. 


hott For the Erect Direct South Dial 
See Plate 4. Fig. 2. 3 


| SuppoſeI would make an Ere# Dir # South D 

for the Latitude of 53 Deg. the Work in this is 
very ſame as I have thewn in the Horizontal Dia, 
only here you muſt ſeek your Latitude in the 4. 
Column on the right Hand, or its Complement on 
the t Hand; and againſt either, for i rand ra- clock, 
9 Deg. 10 Min. for 10 and 2, 19 Deg. 9 Min. are 
to be ſet off from the Meridian by your Line of 
Chords; for 9 and 3 a- clock are 31 Deg: 2 Min. 
for 8 and 4 a- clock are 46 Deg. 12 Min. for y and 5 
a-clock are 66 Deg. 10 Min. and for 6'4-clock 
are go, and thus for any Latitude of even n 
an Horizontal and South Direct Dial may be expe- 
(Gitioufly made by help of this Tab/e 22 your Line 
of Chords, _ | | 


What has been ſaid of the Sour * Dial is 
alſo applicable to the North, and ar needs 
no Example. 
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TABLE v. 
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| A TABLE of the Three 
'7 - ang, ſhewing the: Sub/tile's Diſtance from the 


eridian, the Stele's Height, and the Inclina- 


Requifites in Dial. 


SubRiile's Diſtance 
from the Meridian. 


— _ _ 


STILE's| 


; Height. 


«© 


—: —  . 


Inclination of Me- 


' Tidians. 
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* 
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tes. G 1 Degrees. Minutes. 
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TAMRLE Y. 


Lian of Meridians for the Latitude of London, 
anſwerable to the ſeveral Degrees of Declina- 
tion of your Plane. N. B. How to find 5? Re- 

guifitesfor any other Place, is ſhewn in Chap. Xl. 


De clination Subſtile's Diftance sril g- EY of M. | 
from the Meridian. | Height. — 
Degrees. | Degrees. Minutes. [Deg Min.] Degrees. Minutes. 
20 1 34 I 
af 19 50 133 42 
21 20 27 633 2c 


So EV | 
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A 'TA B LE of the Three Requifts 3 in Dial 
ing, ſhewing the Sub/tilr's Diſlance from the. 
», the Stiles Height, and the Iuclina- 


Subſtile's Diſtance price; Iuclination of MHe- | 
from the Meridian. Height. . ridian. 


yu — 


Degrees. Minutes. Deg. Min. Degrees. —— 


39>: 45 [53 #4 573 3b 
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TABLE V. 


tion of Meridians for the Latitude of Londo 


anſwerable to the ſeveral Degrees of Declina- 
tion of your Plane. N. B. How to find 25 Re- 
guifites for any other Place, is ſhewn inChap. XI. 
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I Declination. | from the Meridian. | Height. 


Subſtile's Diſtance | STILE's 


„ 


— 


Degrees. | Degrees. Minutes. [Deg Min. 
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T ASTLY, The Table of the Three Reguifites 

in Dialling is explained in Chap. XI. where I 
have ſhewn how to find the Sub/tite's Diſtance from 
the Meridian, the Stiles height, and the Inclination 
of Meridians for Latitude 53 Deg. 22 Min. and the 
Planes Declination 21 Deg. 10 Min. Wet, which 
may ſerve as a ſtanding Rule for any other Latitude 
and Declination whatſoever. F 
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TABLE VI. 


A TABLE ſhewing the Sun's Altitude every 
Hour and Quarter of the Day, at his Entrance 
into the 12 Sigus of the Zodiac for the Latitude 


of London 51 Deg. 32 Min. North. 


N. B. Thi, Table is uſetul in drawing refletive Dial. 


n Kis mr OX 8 4 
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Of the foregoing 


T ABLE 


T 1s Table ſhews the Sun's Height or Alti- 
4 tude at every Hour and Quarter of the Day, 
for the Latitude of London, and is uſeful in drawing 
Hour Lines upon your Quadrant, and alſs for draw- 
ing the Hour Lines upon the Cieling of your Room 
in the Reflective Dial, and by your Quadrant you 
may find the Sun's Altitude at any Time of the Day, 
wherever you are, by holding your Quadrant up and 
looking through theS:gh:5at the Sun, and the Thread 
will cut the Limb or Arch of the Quadrant in the 
Degrees of the Sun's height at that Time and Place; 
the Minutes muſt be gueſſed at, becauſe every De- 
gree being ſuppoſed to be divided into bo egual Parts 
called Minutes, and thoſe Divifrong called Degrees 
being /mall, it is impoſſible they ſhould aFuallybe 
divided into Minutes or 60 equal Parts, fo that if 
the Thread cuts a Quarter ofa Degree, then call the 
Minutes 1 5, if it cuts one Third of a Degree, call them 
20 Minutes, if a half zo, if two Thirds 40, if three 
Fourths, then the Minutesare 45, &c. and thus you 
may take the Height of the Mom and Stars. And 
by this means you may make the likeTable for 
your on or any other Latitude. 


„For further SatizfaRtipn berein you may ſee my Hen of 4ftronomy, 


Vol. I. F . 
9 CHAP, 


Chap. xx. Of the Uſe of the Scales in PlatelI. 89 


CHAP. XX. Shewing the Uſe 4 the Scales 
| in Plate n 


| 
IN Prob. g, 10, 11, and 12,1 have ſhewn how to 
make the Scales in Plate II. and in Chap. XVI. 
Page 56, I have ſhewn how r ue the Line of Chords, 
in meaſuring of any right lined Angles. The Lines 
of Hours and Latitudes are general forpricking down 
all Dials with Centers, as the Horizontal, South 
Direct, &c. as for 
Example. I 
Let it be required todrawa Dial upon an Horizon- 
tal Planefor the Latitude of London 51 De: 32 Min. 


See Plate 11. Fig. 1. 


For tbe Hour Lines and Stile's height. 


Draw CD for the Meridian, or Hour Line of 12, 
and croſs it at igt Angles in C, with AB; then 
from the Scale of Latitudes, (et off CAand CB each 
equal to 51 Deg. 32 Min. for the 62:le's height. Then 
take the whole Scale of Six Hours in your Com paſſes, 
and ſet it from A to D; draw AD and BD: Divide 
the Lines AD and BD as the Scale of fx Hours is 
divided, and th ro thoſe Divyons draw Lines to the 
Center C, which ſhall be the true Hour Lines ſought, 
to which put their Sroper Figures as you ſeedone in 
the Dial. 

This is a very ready and eaſy Put to deſcribe the 
Tir" Lines on any Plane, 'F + 


1 4 4 «. 4 * 7 
* Ws #45 I wy 14 (17 - 5% 9 L 2 - . 


go Of the Uſe of the Scales in Plate II. Ch. xX. 


For the Stile. 


Take CA in your Compaſſes, and ſet from D to 
E, draw CE for the Stile, which muſt ſtind perpen- 
dicular 8 CD, and ſo is your Dial com- 
pleatly finiſhed 7 
Ever remember to make an Allowance for the 
Thickneſs of the Stile in all Dials, as 1 have cautioned 
you before. f 


An Example. 
Of a Nortb and South Erect Direct Dial for Pen- 
zanee in Cornwall, whoſe Latitude is 0 Deg. S Min. N. 


See Plate 11. Fig. 2. 


This Dial is made the very ſame Way as Ihave juſt 
now ſhewn in the Horizontal Dial, only inſtead of 
taking the Latitude from the Scale of Latitudes, you 
muſt here in this Dial take the Complement of the 
Latitude of the Place, viz. 39 Deg. 52.Min. and ſet 
it from C to A, and B, which is alſo the Sis height. 


For the Hour Lines of the South and North Dials. 


Take the Scale of fix Hours, and ſet from A to 
D, draw AD and BD, then take in your Compaſſes 
each Hour ſeverally from the Scale of fix Hours, 
and mark them off in the Lines AD and BD; fro 
thoſe Points, draw Lines from the Center C, and they 
ſhall be the true Hour Lines required. 


- 


ry wee 


Center C, which ſhall be the Stiles for the North 
and South Dial, as you ſee done in the Dials. a 
| y 


The/o Dial ave made Kal Kalu- n Plate 2 


Plate 1! 


2 Horizonksl Dial : Fig 1 
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Chap. XX. Of the Uſe of the Scales in Plate II. 91 


By the Scale of Inclinations is known in erect᷑ 
Decliners,where the ſubſtilar Line will fall; which 
muſt always be on the contrary Side the Meridian 
Line or Hour Line of 12; that is, if the Plane de- 
clines Weſtward the ſubſtilar Line muſt ſtand on the 
Eaſt fide, but if the Plane declines Eaftward, then 
the /ub/tilar Line muſt be placed on the Weſt-fide 
the Meridian: and if the [nc/ination of Meridian: 
be 4% than 15 Deg. the fubſti/ar Line will fall Se- 
tween 11 and 12, or between 12 and 1 a-clock, ac- 
cording to which Point of the Heavens the Plane 
declines: if the Inclination of Meridians be more 
than 15 Deg. but leſs than 3o, the /ub/tilar Line 
will fall between the Hours ot ane and wo, &c. Some 
Dialijts put the Difference of Meridians of ſeveral 
Places, as Jeruſalem, Madrid, &c. 1 "8 the Dial, 
to ſhew the Time of the Day at 59 Places, as well 
as the Time where you are; but this is needleſs ; 
for if at anyTime you would know what a-clock it 
is at anyPlace in theknown World, whenit is ſuch 
a Time at London, only turn to the Table of the 
Latitude and Longitudeof Places at the Endof this 
Treatiſe, aud there ſee what the Difference of Me- 
. ridiansis;andif the Place be to the Eaſt of London, 
add the Difference of Meridians in Time to the Time 
at London, which gives the Time at that Place; but 
if it lie to the Weſt, ſubſtracting the Difference of 
Meridians in Time from the Time at London, gives 
you the Time of the Day at that Place. 


Example. | 

Suppoſeitis io a- clock in the Forenoon at London, 
what Time is it then at Conſtantinople, and alſo at 
Port Royal in Jamaica? if; 


%. - + 


Givea 


92 Of the Uſe of the Trigon. Chap. XX. 
| H. M 


Genn Time at Londen'h nm 6 
| Couft entivople to the Ea (add) — — — 1 59 


"Time at cn , —— — — ut 59 
5 That is 59 Min. pa/? Eleven in the Forenoon. 


Again. , 
v | H. M. 
Given Time at Londen is — — — 10 ©0 
Per Royal to the Weft ſubſtract) — — 8 4 
Time at Port Royal in the Morning —_ 1 Ye 4 56 


| n The like of any other Place in the Catalogue. 


The Uſe of the Taieox. 
See the Figure on Page 10. 


Lou are to take notice, that the Parallels of the 
Sint, the daily Arches, the Circles of Altitude, and 
cell other Circles relating to the | Courſe of the Sun, 
vhenthey are deſcribed upon any Sun Dial, are not 
- ſhadpwed out by the 20e Stile, or Axis of the 
Dial as the Hours are, but by ſome one Point in the 
ſame Stile or Axis; as by a Knob, Button or Notch, 
filed in the &tile of the Dial, or by a Hole in a Glaſs 
: Window for projected Dials, or 3 of. Look- 
ing Glaſs for reflected Dials; in all which Caſes the 
; Ager at C is to be applied, ſo that the Line thereof 
marked AB, muſt lie upon the Szi/e of the Dial, or 
parallel to the Axis of the World, if it be an Hole in 
4 Window, or a Piece of Looking-Glaſs: And now, 
the Trigon being thus placed with the Eguinoctial 
CD Y perpendicular to the Stile, the Center being 
always fixed upon the Burton or Notch, ot Knob, fo 
that you may turn it about the Axis, as occaſion 

mall require, 1 
| or 
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For the EquinoQtial. OWE) 

Now ſuppoſe you would inſett the Eguinoctial in- 
to any Dial, (for one Rule ſerves for alt Planes.) 
Firſt, put a Thread through the /ittle Hole marked 
with @ at and , tying a Knot on the Thread 
that it flips not through the Hole in the Trigon; 
then put the Center C to the Knob in the & ile, and 
the dide AB to the Stile itſelf? This done, extend 
the Thread over the Line CD & till it touches the 
Dial Plane: that Point of touching (hall be one Poigt = 
through which the Eguinocłial is to be drawn upon bf 
the Plane: Then turning the T7iz0n about till keep- q 
ing the Line AB parallel to the Stile, extend the | 


Thread till it touch the Dial Plane in ſome other 
Point, and that ſhall be another Point, through 
which the Eguinactial is to be drawn upon the Dial. 
And if your Dial be all but one plain Superficies, 
two Points will be ſufficient to draw the Equinoc- 
tial by, it being a great Circle of the Sphere,” and 
8 tly a rigbi Line upon all plai Super ficies 
ut, : | gh TY Na raved vat. | l — 1% 
If the Dial conſiſt of mbre than one Plane, then 
muſt you, in the ſame manner as Zefore, find te 
Paints at leaſt upon each Superficies; which you 
may eaſily. and ſpeedily do by turning the Tn 
about the Stile, and keeping the Side AB parallel 
thereto, extending the Thread over the Line ODD 


4 397 il 2 


till it touch the Plane. 
l! aii aer 61917 , $ 
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Fe the Tropick of Cancer, 1 
* . e s 2 VC U0 T0310 3UU Yr? 

In like manner if you would inſert the rope of 
Cancer into your Dial, you muſt put the Thfead in 
the Hole at , and then apply the Genfer.C.to, the 
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94 Of tbe Uſe of the Trigon. Chap. XX. 
Knob in the Stile, keeping the Side AB parallel 
to the Stile (as before) extend the Thread over the 
Line Cs till it touch the Plane, and that Point of 
touch muſt be ane Point through which the Tropicł 
of Cancer muſt paſs. | 
Again moye the Trzgon in the ſame Poſition u p- 
on the Stile of the Dial as occaſion requires; extend 
the Thread over the Tropic Cœ till it touch thel lane, 
and that ſhall be another Forint through which the 
_ Tropic muſt be drawn, and in this manner you may 
find as many Points bpon the Plane as you pleaſe, and 
the more the e r ee Parallels will not be 
freight Lines, as the Eguinoctial! Line was, but conic 
or curved Lines, through which Points a Line being 
traced, with an even; hand, ſhall be the Tropick of 
Cancer upon your Dial Plane, Rs þ 
For the Tropick of Capricorn. 
And in this manner may the Tropick of Capricorn, 
and allthe Parallels of the other Signs (or any other 
Parallel of the Sun's Declination) be drawn on your 
Dials, if firſt you put the Thread through the re- 
JpeHive Hole, and apply the Trigan to the Stile, and 
extend the Thread over the Parallel Declination 
till it touch the Plane; and thus you may find as 
many Points as you pleaſe, thro' which to draw 
your Paralle/s; and this may ſuffice for the Inſcrip- 
tion of the Parallels of the Signs of the Zodiack. 
And if you would inſert the Parallels for the 
Jength of the Day, they are to be done in the ſame 
manner, if inſtead of the Declinations for the Signs, 
you put into your Trigon the Parallels for the /ength 
of the Days you intend to inſert into your Dial. 
FR iv ialifls, t 
beta 2 Le the — 
atherwite the Dial will err from the Truth. N 
CHAP. 
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CHAP.XXI. A Review of the Equinoctial 
and Direct Eaſt and Weſt Dial. 


Of the Equinoctial Dial, aſter what is ſaid concerning it is 
| ' CHAP. MI. | 
Ih to this you add a Semicircle to repreſent one. 
half of the Meridian, and graduate the Meridian 
unto 180 Deg. by two Ninety's, and ſet it in a Notch, 
over a Box and Needle well touched with a Load- 
ſtone, it will ſhew you the Hour of the Day where 
ever you be, as alſothe Variation of the Needle itſelf 
in that Place; for when you have ſet it to ſnew the 
Hour, if the Needle then lies parallel with the So- 
micircle, repreſenting one half of the Meridian, it 
has then no Variation, but if it lies athwart with the 
Meridian, the Angle that it makes either to the Eaff 
or Weſt is the Variation of the Needle in that Place. 
N. B. It matters not whether you put any mors 
Haur Lines upon the Dial than are 2% in the La- 
titude where you are; as for inſtance, at London you 
may omit the Hours after eight at Night till four 
in the Morning. 4 | 
How naturally the Hour Lines may be drawn up- 
on any Plane from the Eguinoctal Dial, I ſhall here 
ſhew. Fix your 6z:/e to your Dial Plane in its right 
Pojition by help of your Quadrant, i. e. by apply- 
ing the Edge thereof to theStile, and then theString 


cutting the Limb thereof in the Degrees of the La- 


tztude of your Plane, becauſe the Top of the Stile is 
parallel to the Earth's Axis; and be careful alſo that 
it ſtands at right Angles to. the + /ubſtilar Line, 

whatever Dial it be; then cut a Slit quite'thto'-the 
Eguinactia Dial from the North edge to the Center 
Along the 12 4 clocꝭ Line, juſt ſo wide as to receive 
| Nur 


96 "Of the direct Weſt Dial. Chap. XXI. 
your Stile; put this Slit upon the Stile of your Dial, 
ſo that the Eguinoctial Dial may ſtand at right An- 
gles thereto, for then doth it lie parallel to the Plane 
of the Eguinoctial itſelf: From that Point where the 
Equine#tial Dial toucheth the Stile, let fall a Per- 
pendicular upon the /ub/ti/ar Line, this I call the 
per pengicular height of the Stile; take this in your 
be, and ſet one Foot in the ſubſtilar Line 
where the perpendicular height of the Stile touched 
it, and ſweep a Circle; tothis Circle draw a tangent 
Line at right Angles to the ſubſtilar Line; Laſtly, 
Put a Thread in the Center of the Eguinoctial Dial 
(allowing for the Thickneſs of the Stile) and ſtretch 
itover the D Lines, andwherethe Thread toucheth 
the Tangent Line upon your Plane make Marks; 
and Lines drawn from the Center of your Dial to thoſe 
Marks in the Tangent Line are the true Hour Lines 
of aro yout Dial: and this is'a plain and ready way 
drawing Tomy Lines open all Cores of Planes. 


\ FReview of the direct Weſt Dial. 
6 what is ſaid concerning it in Chap VII VIII. 

ThisDial as well as the Eat Dial is univerſal, which 
ITthus explain; procure a Plate of Braſs of what Size 
you pleaſe, and about the Thickneſs of a Shilling, 
well poliſhed on both Sides, on which draw an Eg 
Dial on one Side and a Weft' Dial on the other, fo 
that the'Center of the Circle PHDS, oh one Side 
may exactly anſwer the Center of the Circle on the 
ot ber Side; let a Circle citcumſctibey your Dials, and 
the upper Quadrant divided into 45 ual Parts or 
. Degrees; let there be a Ring in a go to ſrrewto 
the Zenith of the Place whoever you be, after the 
manner of à Ring Dial; then hanging it on Jour 

Finger, placing its Plane parallel to the 


N 


Chap. XXII. A Deſcription of the Sphere. 97 
the Place (which may be done by help of a Mag- 
netic Needle) it will ſhe w you the true Hour of the 
Day, except it be exactly 12 a- clock, and then nei- i 
ther the Eaſt or Weſt Side will ſhew the Hour, for the ji 
Shadow of the Stiles do then fall off both the Planes. 
Theſe Things I mention as Curioſities, ſhewin 
how by keeping.the Axis.of your Dial parallel with | 
the Axis of the World, the Dial by that means is | 
univerſal,” for under the Arctic Pole the Hour-line | 
will be perpendicular to the Horizon; and under the U 
uinocttal they will become parallel, or lie in the i 
Plane of that great Circle. But if under the Equi- f 
noctial you lay the Dial flat down, fo that the Circle | 
PHDS may tepteſent che Horizon of that Place, and | 
placing 12 where 6 now ſtands, one where 5 is, Ge. 
and 11 Where 7 is, and 10 inſtead of 8, Cc. to 63 
this Dial will chen repreſent a Polar or Erni 
Dial, n ever you a to _— it. 


— — 


— —— 


— 9 W Mt. - — .- — 
- . 


EE ret 


* 
. 1 ' T1424 


CHAP, XXII. . of the 
SPHERE: (See the Print.) 


Tu BRE are Ten eminent Circles. upon the 
| Sphere; Six of which are called greater oe Gras 
_ the other: Four ave called leſſer Circles. 

A great” Circle of the Sphere is that whoſe Plane 
paſſeth through the Center of the Sphere, and di- 
* the Sphere itfelf into /os egual Parts. 

A Aer Circles that which lies parallel to a 

| 95 eater, us the Tropicks or Polar Circles do to the 

Ezpuinoctiul. | 

1 707 tefſer- Circles are ſuch as do not divide the 
Sphere into tu equal Parts. | 

H The 


98 A Deſcription of the Sphere. Chap. XXIII. 
The ſix greater Cireles are the Horizon, the Me- 
ridian, the Equinoctial, the Ecliptick, the Equinoc- 
tial Colure, and the So//tztral Colure, and the four 
leſſer Circles are the Tropick of Cancer, the Tropick 
of Capricorn, and the two Polar Circles. But, 


Firſt, Of the Six great Circles. 


1. The Horizon is that Crirele-whereon the Earth 
and Sy ſeem to meet, and therefore when the Sur, 
Moon, and Stars come to the Ea, thereof they are 
ſaid to riſe, and when they come to the Wet there- 
of they are ſaid to /er. | 
2. The Meridian is that Circle which is exactly 
in the Middle between the Eaft and ef, and always 
.cuts the true North and South Points of the Horizon; 
its U/e is to ſhew the Time of Mid- day and Mid- 
night; for when the Sun comes to the South Point of 
this Circle which is above the Horizon, it is Noon ; 
and when to that Point of the Circle which is under 
the Horizon, then it is Midnight; and that Point in 
the. Meridian which is exactly over your Head, is call- 
ed the Zenith; and that under your Feet the Nadir. 
3. The Eguinoctial Circle is always diſtant from 
you as much as is the Latitude of the Place you are 
in, and is alſo equal to the Height of the Pole above 
your Horizon; its Uſe is to determine the Time of 
the Day or Night; for every 1 5 Deg. thereof is equa/ 
to one Hour in Time, and it always cuts the true Eg/# 
and Wet Points of the Horizon: "ris - 
4. The Ecliptict is that Circle in which the Sun 
is ſaid to move, and this Circle cuts the Eguinoctial 
in the beginning of Aries and Libra, making an Angle 
a therewith of 23 Deg. 29 Min. which Ang is equal 
to the Sun's greate/t Declination; It is divided * 
8 4 5 JI tue ve 


Chap. XXIII. A Deſeriptiam of the Sphere. 99 
twelve equal Parts, called Signs, and charactereu as - 
in the Figure with v, u, n, Cc. and every Sign is 
divided into thirty equal Parts called Degrees; ſo that 
Tui, and every great Circle of the Her contains 
Degreet. 

N. B. In or near this Circle the Eclipfe of 1 the Sun 
and Moon are always found, from whence it takes 
its Name. 

5. The Eguinoctial Colure is a Circle that cuts the 
EquinoSial at right Angles in the beginnin's of Arier 
and Libra, and paſſes thro" the Poles of the World: 
This Circle determines the begining of the Spring. 
and Yall of the Leaf; for when the N comes here 
* is on the 2 1ſt of March, and a ad of 2 

the Days and Nights are equal. 

ys The Solftetial-Colure is à Circle that'cuts whe 

motial Colure at night Angles in the Paler of 
E. World, and when Cancer is upon the Meri- 
dian, this Circle is alſo upon the Meridian (as you 
may ſee by the Sphere). when the Sun comes tu this 
Colurr (which is upon the 2 iſt of June, and the 2 ad 
of December he determines the langeſ and ſhorteſt 
Days to all the Inhabitants on the North _ the 


Equinoctial. | 11 
VN. The above fox cel. eur the Werid into 
tus edu! Parts, Nee 1 


Secondly, O the Four lecker agar of the Sphere. 
1. The Tropick of Cancer is pars llel to the Equi- 
 nottial, and diſtant from it 23 Degi 29 Min. Whieh 


is the dun greateſt Dec/mation Nortbward; here the 
: " Se and the So/ftitial Colure meet in the ver 1 
nning of Cancer, making the fonpeft-Day to 
the Norybers Inhabitants. wy 
43. 2. The 


bo A” Deſcription: of the Sphere. Chap. XXII 

2. The Trefuck: , Capricurm is alſo parallel to the 
Aenne but diſtant — ig Deg, 29 Min. to- 
wards the South; and is equal to the Sun's grrateſt 
Declination; Here the Eckpreck and Solftetial Calure 
meet in the very beginning of the Sign Gapmicorn, 
_ ache to all the Northern Uha- 

tants. 

The Reaſon why theſe are e called 72 Gircls:is 
htcauſe & cut the 5 (or World): into klum un- 


ron Thie T. Polar: Circles are eilte fame 
— from the Poles, that the:Tropicks: Ar Arb 
the Equincctral, vz. 23 Deg;! 29 Min. \ When che 
Sun enters Cancer, thoſe that live under the Metir 
Circle ſee him in their Horizor at Midnigir, aud 
when the Sun enters Capricuru; thoſe that HVvedun- 
ider the 1 ſee the Sun in their Hu 
At Ming. Hoon ne bo: Ho 74 
1 Fhe Earth Ae is a: Lice duppdſed to.paſs from 
Pole v0 Pole, and 2through the Earth's Cher; and 
ane: ib always: repteſents the: Top; ot uppermoſt Part 
vof the Sri in all Dfols : and makes an Aug, with 
the Abriaon equal tw: the Latitudk of your Habitg- 
tion: and it always cuts the Eguinadmal ati night 
cdagles, and. the H Tal ME an Angle wh the 
Horizon equal to the Complement of tht Latitude of 


9 0 Place where you live. 
The Earth: Med ub am itd A in this: middle of 


e Sphere ul W 1 in Dialling it Ts 
u. * * Faint, beep uſe ft is at 
Dire fi tom 2 L ARG in [1 ? 
N., The Aus ef the Boliptich is, 0 
bee bot! ie fe manner of Vent bog. F 


oT .> 1 | char. 
e | 
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CHAP. XXIII. Lain Mottoe yu Dial with 


their Meaning in Engliſh. 


: 2 LITS inſerviendo conſumor. 
Profit by my Loſs. 


2 Ars longa Vita Art is without End, 


'* brevis. Life but a Span. 
* He Hodie dominatur. 1392. 
3 vou covet to-morrow. 


4 Aut Ceſar aut nibil. ] ſhine or bod. 


5 About your Bufineſs. 
6 Amat Lucem. It loves the Light. 


7 Aaveniet ille Dies. The Day will come. 

Abi, non moretur Hora, ambula in Luce. 
13 the Hour flies, walk in Light. 

9 Alias et idem. Every where the ſame. 


10 Aßpice fugimus. Behold we fly. 
A [or e] Clo Veritas. 
11 Trp 11 —— 


1 


„ „ 0 
—_— 


1 
102 
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„ 
1 * 
A 


* 


WW. 
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12 Aer ad Forced to recant. 
13 Bulla — ta ee, Life's a Bubble... * 
14 Brevis Hominum vita. Short is human Life. 


15 Behold and be gone about your Buſmeſs. 
16 Conſume not thy Time in Idleneſs. 
17 Curſum peregi. I have finiſhed my Courſe. 


* 


1706 


18. Guia omnia. He beholds all Things. 
Claritatem et ſplendorem ſolis indico. | 


1997 ſhew by the Kindneſs and Splendor of the Sug; 
Cum tempus non exiſtit, tune morior. 
20 When Time ceaſes to i 1 _ be forgoyen. 


Way} 


® On'the Gairal Pot-Qfice, 
TIE "6 


WH 


* . 
2 I 1 | 
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102 Latin Mottos for Dial Gc. Chap. XXIII. 
21} fer Progr nem acquirit eundo. 
Its Progreſs confirms its Certainty, 
22 Carpe Fon This is the Day. | 
8 5 diem quam minimum creduls Poſtero. 
3 None can tell what will happen to-morrow, 
5 br ſolem ante ferum ? 

#2 What can be compared with the Sun? 
25 Cito pede labitur @tas. Time paſſes ſwiftly away. 
26 Cito pede præterit etas. Time ſwiftly flies away. 
27 Concato gradu. My Flight is rapid. 

28 Confidera te. Know thyſelf. 
29 Certa Ratio. An account muſt. be given, 
a0 Cædimur merito. We ſuffer defervedly.. 
Deus adeft laborantibus. - © 
1} Heaven favours the Dee. 
Diſce dies numerare tuos. 
tea to value your Time. 
{Live bene vivere & mori. 
3] Live and die 15 75 


36 E nt Bang 
1 Mitiam moniti.“ 
Learn to be wiſe in Time. 
8 — at fugit bora. 
3 r flies while you are gazing. 
39. Dum um ſug numeras. I fly while you ov number, 
40. Diſce mori mundo. Die to the | 
1 85 fugit umbra, guieſco. 
Arne Shadow moves th Jam at Reſt. 
foli 


® At Wefminfer-Hell. 


{The Lig 
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. preſentis rape lætus. 
43 Chearfully accept of Things preſent. 
44 Depreſſa reſurgo. 1 ſet to riſe, 
Dare quam accipere. 4 
45 It is more bleſſed to give than to receive, 
Dum videam fats eſt. 
4 j If I but ſee it is 3 
Dum ſpectas ſplend, 
47\ whit thou art Jooking he ſhines, 
48 Diſponit tempus dies. Days make Years. 
Dies affert multa. 
49 {cone to the Day is the Evil thereof. 
50 1 tuos numerare dies. 
Learn to number thy Days. 
4 115 ſapra vita fugax. 
$ty fEn infra certa mors. | 
A Life. on Flight's ſoon out of Sight. 
pom hoc momento pendet aternitas. 
5? On the preſent Moment depends fherniey: 
fo fugaces labuntur anni ! 
53] Where is laſt _ flown l 
Ecce ut bora fic fugit vita, | 
| $43 Li flies li ebe Hour. 
55 Eccebora. — 
56 Et-nobis et vobis. To us and you. 


57 ſ Eternam tibi ſemper adeſſe puta. 


You are on the Brink of Eternity. 
ssh nunc tempus acceptabile feſtinè ſalvare. 
S8 / Now is the zccepred Time, nos is the Day of Salvation, 
% EAwardus fovet ut fol. 
59} Edward beneficent as the Sun. 


® At the Top bs Face of a Dial on Se. Mary o s Church, 
t At the Bottom I Southwark, which hangs over the Borial- Ground. 
on Cbri#'s Ho.pital, founded by EDWARD the Vith. _. 


* > "m- Burn 


104 Latin Mottos r Dials, &c. Chap. XXIII. 
60 Extricas nibil. Effect nothing. 
61 Exbibe dem v2cis. Perform your Denis. 
; .Obſerve my Motion. 

62 Feſtina lente. 1 Do . haſtily. 
63 72 * — urbes ampliſſimas evertit. 

No Exemption from my Influence. 

Fugio fuge. | 
64) gone about your Baſineſs. 

I ſtay for no Man. 
65 Feftinat ſuprema. The laſt Hour approaches, 4 
66 Fugit dies (vel hora) The ag flies. 
67 Fugit ætas avara; | 
68 { Fugit hora fine mora. | 

Time paſſes away without Delay. TIS 
69 Fruſtra me extinguis. To ſtop me is impoſe 
79 Finem vite Heco. Such is LiſdmGm. 
71 Fumus et umbra ſumus as 

| Smoke and Shadow are Cables of Life, 

Pugax eft tas. | 
72 1 is of ſhort Continuance. 
- Fugit irreparabile tempus. 

5 3 Time when paſt is irreparable. 

74 { Grata ſuperveniet hora. 

May it be a welcome Hour. 
75 Grata ſuperveniet. May it be welcome. 

Grata ſuperveniet que non ſperabitur. 
76] The leſs. a the more pleaſing. 

iſce. . 

77} _ — p 1 Riſing portends ſetting. 
78 Hora quaſi umbra. Nlan is but a Shadow. 


Ho rapide lethumg; invadit inermes. 
79 Home ſug — dee are _ e 


2 On a Dial on a Chimney. 


f another Face of the Dial on . Mary Ove- 
® At the Top 1 Church, Sextbwyark; which hangs over the 
; Ie the Bottom 2 Pavia ial Ground, 


Chap. XXIII. Latin Mottos for: Dial, Sc. 105 
80 Hora pars uitæ. Every Hour ſhortens life. 
1 quam petis _—_ FOR 

Redeem the Time. niet Sour, 
8 20 Haud mora carpe diem. "I 
| Seiz the preſent Opportunity. 9 

83 Hoc tuum t. The preſent only is — 

84 Heu! querimus umbram. We purſoc thadows. 

85 Horam vitam ummmeat Every Hour. ſhortens life, 

86 Hoc age. Remember, 

87 Hodie mihi cras tibi. Each in his Tara. 

8 Ta vita. Such is life. 

89 I bide my Time. I ſtay for-no Man. 

go Immotum in motu. Ever the ſame. , | / 
9150 Geſarem & Galbam 


Sol miniſtrat umbram,  - 
The Sun is alike beneficent to all 
,T Interpres fidus ſolis- | | 
I interpret faithfully the $yn. _ | 
93 Indico utere. Improve by my Admonition. 
94 Tn ingulat horas. Every Moment. 
95 Ingravantibus annis. Our V ears multiply. 
96 Labor ipſe voluptas. I labour for yours Ficdure. 
N ts Dei lux Diet. 
97 The Law of God is 2s clear a8 the Lis 
98 Let your Light ſo ſhine that Men may ſee your go a, 
8 Ailſcipe cito perſice. 
9 | Set out at Leiſure, oceed with Haſte. 
100 Luce laborandum. Walk whilſt it is light, 
101 Luce lucit. He ſhines in the Light. 
102 Lux poſt umbram. After Darkneſs Light, 
103 Lux venit ab alto. Light comes from above. 
— of Zee luce clariores,, 
Thy Commandments enlighten the Eyes. 


[104] Luceo e lates, 1 — Lg ſet. 
105 Lux 


106 Latin be e Dial, Sc. Chap. ** 
105 ren Dei is Licht. 
ht is God's Shadow 6 
106 Look forward. Li nh 
107 Ludimus leve. We trifle, 
108 Luer culpam ſpiritu. Your Life ſhall pay for i it, 
109 3 Mora trahit 
: Delay is the Parent of Danger. 
_ Take vides forſan non occaſum. 
You have ſeen me riſe, but may not ſee me ſet. 
111 Maneo nemint. I ſtay*for no Man. | 
ER. Memor eſto brevis bi. 
Remember the Shortneſs of Life. 
113 Mind your Buſineſs. 
114 Monftrat in filentio. Silent Inſtruction. 
115 Mors ultima pena eff. Death cloſes the Scene. 
116 Mors omnia vincit. Death conquers all. 
ob Food de die accelerat. 
7 Every Day brings Death nearer. 
118 — nobis quotidie imminet. 
This Day may — your laſt. 
Ws 2 eflo quod morieris? 
2 Can you forget you are mortal? 
120 Mors meta laborum. Death terminates Labour, 
121 Mort iter ad vitam. To die is to live. 
122 Moriendo vivo. I live and die daily. 
123 Metam properamus ad unam. All muſt die, 
124. Mortaha cogita. Remember thou art mortal. 
15 Fr lumen vos umbra regit. 
5 Light directs me, and you a Shadow. 
126 Mors omnia ſternit. Death conquers all. 
327 Me nutrit Apollo. Apollo is my Teacher. 


128 {Lying ds non eſt meum. 
ying does not belong to me. 


pl On 2 Dial facing Billingyete, where the Dealers i Coals aſſemble 
129 Man's 
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129 Man's but a Shadow. 
woo Nemo fine crimine vivit. 
3 Abbe kel brighteſt Day has its Shades. 
111 JN dat quod non habet. 
1 of nothing, nothing can be produced. 5 
132 Non ſemper erunt Saturnalia. | 
3 Take Time by the Forelock. 
| Non nobis nati 5 
133 W. are not "1 —— 
134 Non fine lumine. Not without Light. 
135 Neſce teipſum. Know thyſelf. 


136 Nala dies fine linea. Improve every Day. 


137. {You are not ſure of ſeeing Night. 

138 ron r te Progrs, | 
Every Stop leſſens the ag 

n Tk — » ue 

39 J Life is a melancholy Tale. I 

140 Naſcimur & morimur. Born and dead. 

141 Non moror. I never ſtop. 4 

142 Nen redibo. Never to turn. 

143 3 The Santa ummo maner. 


The Sun has his Viciflitades. 
Nil boni bodie diem perditts. 
144 | WhargoodAQtionthaveyou performed to-day? 
145 Nec metuendo viris. Indifferent to the Wiſe. | 
6 lux fine umbra. | WN 
14 No Light without a Shadow. | 
147 -Notet umbra nocents. _ 
148 Non ſemper clarum. Not always ineligible, 
149 Nos ut wnbra. We reſemble the Shadow. 
150 Neſcitis horam. Ye know not the Hour. 
151 Non vetuit mori. No flying from Death 
'.I 52 Nofira latet, We know not our End. 1 
2 151 Nox f 


os Latin Motios3/er:Didls, Gt. Chap. XXITL 
Non memet extinguu n. 
153 M Term is nüt my own. N | 


Non quantum, ord quo mode.(. as 
154 IThe Manner, not the Matter: 


Nu aliter parro ſpecies quem ful abr 
155 My Embiem is-a.Shadow.. +: | 
156 Nibil velbciu un — Time. 
157 Non in tenebris. Nat in Darkneſs. 
158 Non rego ui As Lam directed I dfredt 
Nati impimumeſ bl. vu 
159 UPlace Tem ernten Account.) et 
160 Mn muli. —— kd Ort 
161 Noli iraſcaris. Avoid Anger. . 
165 Omar cre eee ee. 
Believe every Day uo be ar 7 
6 Omnia faire nietii campus. 741 
193 {Noting can reſiſt the Seythe df Trop. _ 
164 Orimur et marimum. We riſe and = 1 . 
.Ombra fallace que mentres:afreſſa 
165 | Deluſice Shadows eee Pg 
166 Otium fuge. Fly Idleneſs. 221 
6 mama oy ELAC. 0 ö A 
: Time brings all Things l Ty * 
*Oriens ſol. arnatu.t.. Wc] 
hen Sol adorns the Eaſt. 
All worſhip the riſing bun. mrs A 2.x 
Pereunt et imputantur. n 
169 12. Hours — vat are . 99 


„ 7 


i968: 


170 Pax optima rerum. Light ia the Vazent Peace. 
72 voluptatem mi mi — L Ser 
1 fate the Parent af Union 187 0+ I 
erg i 2 Day. 


8 9 v 5 121 
* Ar "Taft Di 
1 ee mens u 40 


172 Peace, 
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172 Peace, Love and Unity, d Kn IG 
173 Prize Time. 'v 
Pulvis et umbra Ane Wa 24 U 10 ; 
r Lit paſſes like the Shadow. 11 0 71 Se. 
roba veritatem mei. Try me. 28 * 


I 
85 Pr 1 ſecernits era grephas 
17 Be always diſcreet. duden AO 2 
— labor i dulcibus, gule dam fits wel ._ 
177 ¶Repoſe. sſtat Labour Net. J we 


178 Poſt ae lucem.. After Darlene 9 8 


Po tenehngs jpero eme 510] 
179 {ak Dackaeſs1 bopayor lg. 
(hv H Profits crernd gdfein o | Ha] de 
Eteriity: alone merite gur Attention. 2 2c 1 
81 Procraſtinauio ali ö dv cet 
5 Pp are danger angus; Wr 002 
Poſt e og. cal wd r : 
182 Do abt em che preſent Opportuniry * 
Phbebus\nſtap, reuiuiſoo. e d 5 
„Ireuwe e The Sun! oil ph Mn 
: Plains Frontotique-wulcany eck; gos 
8 Proxima non eure on dN pos 
£ The nextris got in Hun FBWer⸗ * dos 
86 Nualis vita, Iod T unnd Uu dor 
, A virtuous Life, a happy Etemit yu dos 
187 Van nil en man Der ne fern Gon 
7 Do vo and ens be: Ac N. 60: 
88 Qua redit 1 u 018 
J Ye know not. 1 De N. 3 _ 
Quid celeriui Empore Sil; oo yy 30 F 
Whatliz(wikter 1 than, Time? 564d vere ' # - Ws 
Nuri puarrat ue ber das. V1 37942 iQ N Me. [ 12 
* en it whilſt ir in 9% 6 Power, 9 85 1 
4 1 


192 


> 


110 Latin Mottos or Drals, &c. Chap. XXIII. 
Quid cundtaris niſi occupas fugit.” s 

191 [ ze the flying Hour. n 

uod petis umbra e of | 

You purſue'a Shadow. 


vides non diu. 
93 {No Thing ſoen are empor. 


194 N pete lucit. _— your Talents. 
as J. mY 
195 {Ries oh and have. hack 
a tranfit vita. 
196 [N paſſes Iike the Shadow. 
Dud ſlant ¶ tranfit e br. 
97 Tall is tem y ind patch lie the Hour, 
198 Quid multa*- r 0 
199 Quanta res How important: 
200 Redime tempus. Redeem the Time. 
* Redime tempus, nit 
+ ure dire eG be gre. 
ime tempum ui uitur e-rapto.” 
8 Uedeem the Time, ee Hare 
203 abile aner 
204 e Amke to Life ITN 
205 Reſurgan/ 1 3 11 | by 
02 t Hora. The Hove fler = þ a2 , 
o/ Remember. 4 E7 
208 Rus in urbe.. The Coney in che City. 5 
209 Nellgionem cule. Honour Religion. 
210 Sie vita. Such is Eiſdmgc... 
Sic tranſit gloria mundi. 
* 8e marches the God of Day. - 


212 Sine lumine-imane.''Not whhout Li 
213 Sic præterit ætas. Life flies * | 


on the Church Porch of Co lvl in Cumberland. 
4 Ang tte fin Sun. 


oF 
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2 * = hominis vita. Such is the Life of Mag. 

mper in motu. Evet in Motion. | 
$16 505 lucet charitas extendit omnibus. 


Charity, like the Sun, is beneficent to . 
217 So flies Life away. 


218 Senfim ſine ſenſu... 1 Mg | 


219 Seneſcimus effugit ætas. Old Age approacheth. 
220 Semper parutum. Be eye E 
221 22 vebicula lucis. | 
Sic tibi tempus erit. Bo 4 
er Tou Time is approaching. W 
Suprema bæc 5 Fforſan tibi. 
203 E* laſt to many, pre to aun 
Suprema multis bora forſan tibi. | 
LAS | The laſt Hour to many, pollibly to you. 
225 +Sicut flos. Like a Flower. 
Sol maniftrat umbram. © 
226 * Sun cauſes the Shadow, 
227 [|Sumus fumus. dide yeni like Smoke. 
228 do flies Life away. 1 
Sol gloria ſphere. 
229 | The Sun gives a Luſtre to the Univerſe. 
Sic fits letantur tares! + 
230 UHow delightful the extended roſpec i 
= imus ad atria lucis, | ot 
271 


Aut umbras erebi. | 
Thus we paſs on to — ous or Mi 16. 
232 Sic ſubducimur. Thus our Lives 
Sol ſplendit omnibus. - 
233 5h Sun ſhines on all. 


.* ® At Charity - Schosl. + us Girdea.. 1G Chimney: | 
123318 


* 
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112 Latin Mattos for. Dias, Gr. in. 
| 1 naliſcum quis contra nos. . | 
[233N My God and all Things. 
Salve domine Anglarum. r 
234 A Lond of , Jr 
Spectator fa — va Abi RT 
235 Fa Envious SpeQator, be thy own Fed 
236 22 . Ones elapfel. 


© © % % 


1 empus ad lucem ducieveritaton....- 5 
37 Tine e Ttuth to Lignt. 
23 8 1 t, mars Bent. > LL 1 & 156 
Time dies, Death ceignus. ; * 
239 3 + Time flies. an T woY { *** 
US vit manitar. A cen *: 
349 OI is a Memento to Laie, Ar r 


* 


Tenere nom pdjes.nec perdere. —_— 
W Limpalibl to, . or loſt. | 


Tempus me velocius quolam ON 24 
*42 The Rapidity of Tims augments its Value.” 

. {Tranſit bara ſue mana. 5 8 
243 xis impoffidie 0 top the dees Hour. , 
Tempus rerum imper ater. Ten (> 5 yrs 

1 Time commands all 72 © MN 
| bens, Jess 


? 
247 FINES. e rr * 9s 


5 un N 3% © ih t 


empus edax rerum. 
"19 {mg rings 'Things to an End; 
en ere fates 8 
2.50" You may — e 8 
251 True as the Dial 40 the Sun. tes 
Like Smoke. 
252 *Tanqugn ſumus rs 99 — 


6 — 


ee » On 8 Chimney. ; 
253 Tempor! 


Chap. XXIII. Latin Mottos for Dials, Sc. 113 


253 Tempori pare. Yield to the Times, 
Tempus celerrime aufugit. 

254 Tinte paſſes ſwiftly away. 

J Tempus omnia revelat. 
3 J Time reveals all Things. 

6 Tempore fiunt omnia. 

25 Lime finiſhes all Things. 
5 5 Tempus vitæ monitor. 

57 J Time is the Monitor of Life. 
258 Tempus breve eff. Life is ſhort. - 
259 Take up the Croſs and follow me.* 
260 Time and Tide ſtay for no Man. 
261 Time is precious. 


= ſ Tempus fugit, mors ventt. ' ing. 


Time's on the Wing, and Death's W N 
262 | Tot hore quot vices. 
3 Hee Hour has its Changes. 
264 Truditur dies die. * One Day 3 another. 
is 1 Tempora mutantur & nos. 
5 TAll Things fluctuate. 
266 Trepige. — a Hurry. 
260 a Dei. | 
7 1 The Workmanſhip of the great Architect. 
268 1 Ut umbra fic vita. 
Life is fleeting as the Shadow. 
269 Venio ut fur. I ſteal imperceptibly upon you. 
1 Vigilate & orate, tempus fugit. : 
2; 1 Watch and pray, Time ſteals away. 
271 Via vitæ. Life's Road. 
Vita no * eft inſtar commæ dic. 


272 
72 9%Life often changes Scenes. 
N On the Face of a Dial, on which is painted St. Andrew and his 
Croſs, on the South Side of St. Andrew's Church, in Holborn. | 
+ At the Steel Yard, facing the Thames. 


* HORACE. 8 | 
— Veritas : 


- 


114 Latin Mottos for Dial, &. Chap. XXIII. 
Veritas temporis filia. 5 
273 Time is the Father of Truth. 
Vehimur properantibus horis 
274. | ad celum aut erebum. 
The fleeting Hours waft us to Happineſs or Miſery, 
275 Vigllate. Be vigilant. 
276 Veſtra latet. Your Fate is uncertain. 
277 Vaneſcit & iterum apparet. 
It vaniſhes and appears. 
278 Verum oli. True to the Sun. 
279 5 Umbra videt umbram, vive hodie. 
One Shadow gazeth at another. 
> Una dabit quod negat altera. 
What is denied by one may be ſupplied by another. 
ſ Vigor ætatis fluit ut flos veris. 
Life in its greateſt Vigour is altogether Vanity. 
28 Utere preſenti, memor ultime. 
— 4 If you remember the Jaſt, you'll improve the preſent. 
Umbrae trunſitus eft tempus noſtrum. 
Our Life eſembles the Shadow that paſſeth away. 
g Vive memor quam ſis ævi brevis. 

284 Life how ſhort ! Eternity how long ! 
220 Ventus quo vult pirat.“ 
70 | The Wind bloweth where it liſteth. 
286 Vita tranſit. Lite paſſeth away. 

= erus ſum temports index. 


287 I ſhew the Time faithfully.” 
,  C Yroite, ait fugio. f 
288 Lie, it ſays, I am on the nada 3 


289 Volucri curſu, With winged Speed. 
290 Welcome Chapmen. x * 


On a Wind Dial. ) 
+ B. Atterbury, 1 —— 5 Kent. 
% On 2 Dial in a Market Phce. "TI 
* % F4 291 Work 


* 
88 


Chap. XXIII. Latin Mottos for Dial, &c. 11 E 


291 Work to-day, and play to-morrow. 

292 Watch, for you know not the Hour. 

293 Watch. 

294 Zan artwn oxin. Life's theSpectator of aShadow, 


Upon the Sun-Dial on the High-Church Wall” of 
'- GLASGOW. 295 


Our Life's a flying Shadow, God's the Pole; 
The Index pointing at him is our Soul; 
Death's the Horizon, when our Sun is ſet, 


Which will through Chriſt a Reſurrection get. 


Written on a Sun- Dial in a Circle. 298 


See petit oceanum Phebus, fic vita ſepulchrut, 
Dum ſenſim tacita voluitur hora rota : 
Secula fic fugient, fic lux, fic umbra, theatrum 
Donec ſtelligerum clauſerit una dies. 


Afterwards turned into Engliſh : 
Thus ſteal the filent Hours away, | 
The Sun thus haſtes to reach the Sea, | 
And Men to mingle with their Clay. 
Thus Light and Shade divide the Year, 
Till the laſt great Day appear | | 
To ſhut the ſtarry Theatre. 


ANOTHER. 


297 So ſlide the Hours, ſo wears the Day, 
Theſe Moments meaſure Life away; 
With all its Trains, of Hope and Fear; 
'Till ſhifting Scenes of Shade and Light 
Riſe to eternal Day, or ſink in endleſs Night, 
Where all is Joy, or all Deſpair, 4 
I'S. On 


116 Mottos for Dial, Sc. Chap. XXIII. 


On 4 Cieling Dial, uſually called a Spot Dial, mad: 
at a weſtern Window at Theobald's. 


298 Little Sun upon the Cieling, 
Ever moving, ever ſtealing 
Moments, Minutes, Hours away, 
May no Shade forbid thy ſhining, 
While the heav'nly Sun declining 
Calls us to improve the Day. 


Another for a Spot Dial. 


299 Shining Spot, but ever ſliding! 
Brighteſt Hours have no abiding : 
Uſe the golden Moments well; 
Life is waſting, 
Death is haſting, | 
Death conſigns to Heav'n or Hell. 


ANOTHER. 


300 See the little Day-Star moving; 
Life and Time are worth improving: 
Seize the Moments while they ſtay, 
Seize and uſe them, 
Leſt you loſe them, 
And lament the waſted Day. 


ANOTHER. 
301 This 1 „7 to fooliſh Man, 
That his whole Life is but a Span. 
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CHAP. XXIV. A new Table of the Eleva- 
tion of the Pole, ana Difference of Me- 
ridians from London, X 


A ew and Carrect Alphabetical Table of the moſt 
eminent Cities, Towns, Sc. in the World;“ 
ſhewing at each Place the Elevation of the Pole, 
and the Difference of their Meridian from London. 


The Elevation of the Pole ſignifies the ſame 
Thing as the Latitude of the Place; and the Dif= 
ference of the Meridian, the ſame as the Longitude 
of the Place. | 


k Eaſt 
D? Degrees itua⸗ 
Hy lignifies { or | — lignifies _ * — 
N Minutes | 8 1 © Latitude. 


An Explanation of the following Table. 


The Names of the Places ſtand in an a/phabetical 
Order, andthoſe Names are always followed by One 
or Tus more in the ſame Line or Article. Where 
there is but One Name following that of the Place, 
it tignifies what Kingdom or Part of the World it 
is ſituated in; as Athens, Greece, fignifies that 
Arbentis in Greece: But where thereare To Names 
following the Name of the Place, the Firſt fignifies 
the Province or Di viſion, and the Second the King- 
dom or Part of the World, as Aix la Cbapelle, Weſt- 
pbalia, Germany, ſignifies that Aix {a Chapelle is 
in Weſtphalia, which isa Province of Germany, and 

o of all the reſt. | 


N. Z. The Table of the principal Cities and Towns in Zxnglans, 
Scotland, Ireland, and Malis, is on Page 14, Ce. 
. I 3 & U A. Adrianeę t 
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Latit. Dif. Me. 
Db. M. H. M. 


. A, 
Adrianople, Turkey, Europe 
Agra, a Capital in the Mogul's Empire 
Aix, Provence, France 
Aix la Chapelle, Weſtphalia, Germany 
Aleppo, Syria, Aſia 
Alexandria, Egypt, Africa 
Alexandretta, Syria, Alia 
Algiers, Barbary, Africa 
Alicant, Valencia, Spain 
Amſterdam, Holland 
Antibes, Provence, France 
Antwerp, Brabant 
Archangel, Ruſſia 
Arica, Peru, South America 
Aſiracan, near the Caſpian Sea, Muſcovy 
Atbers, Greece 
'Augsburg, Suabia, Germany 
B. 


Babylon, Chaldea 

Bagdat, Meſopotamia, Afia 
Baldivia, Chili, South America 
Barbadves, Weſt-Indies 
Bargelqna, Catalonia, Spain 
Batavia, Java, Eaſt-Indies 
Bayonae, Gaſcony, France 
Belgrade, Servia 
oO" Naples, Italy 
Genevente, Spain 

Beneventum, Naples, Italy 
Bengal, India | 
Bergen, Norway 
Berlin, Germany 
Barn, A 

Bilboa, Biſcay, Spain 
_ Bologne, or aue, Italy 

- Bonn, Lower Rhine, Germany 
Boiſleduc, Brabant, Flanders 
Beſlon. New-England 
* Bourdeaux, Guienne, France 
Bourges, Orleanois, France 
Brandenburgb, Pruſſia, Germany 
Breſt, Bretagne, France 


rindifi, Naples, Italy 
Frunſwict, Germany 


— 
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18N!'1 5$oE 
oN[5 3$8E 
4N[o 23E 
48Nlo 28E 
oN|2 45 
265N|2 3E 
10 NI2 3iE 
20Nlo 9E 
45 No 1E 
29 NI 20 E 
15 No 33 E 
10NIO 17 E 
30 NI 2 41 E 
5084 59 W 
580 N43 26E 
25 Ni 35 E 
55 Nuo 43 E 
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Bruges, Flanders 

Bruſſels, Flanders 

Buda, Lower Hungary 
C. 


Cadiz, Andaluſia, Spain 

Caen, Normandy, France | 
Cagliari, Sardinia, Mediterrinean 
Cairo, Egypt, Africa 

Calais, France 

Calecute, Eaſt-Indies 

Cambray, France 

Candia, in Candia- Iſland 
Candea, Ceylon, Eaſt-Indies 
Cape of Good Hope 

Cartagena, Spaniſh Weſt-Indies 
Carthagena, Murcia, Spain 
Carthage, Barbary, Africa 
Caſal. Milan, Italy 

Catanea, Sicily 

Ceuta, Africa 

Charles-Tozn, in Carolina 
Cbriſtianſlad, Gothland, Sweden 
Clermont, Lionois, France 
Clever, Weſtphalia, Germany 
Cochin, Malabar, Aſia 
Cochin-China, Eaſt- Indies, Aſia 
Cologne, Germany 
Conflantinople, Romania, Turkey 
Copenhagen, Zealand, Denmark 
Corinth, Morea, Turkey 
Cracow, Poland 

Cremona, Milan, Italy 

Cuſco, Peru, South America 
Cyprus Iſland, Levant 


"4 — pl 
4 t, Upper 
Delft, Holland | | 
Derbent, near the Caſpian Sea 
Deventer, United Provinces 
Deux Ponts, Upper Rhine, Germany 
Doway, Flanders 7 
Dreſaen, Saxony, Germany 
S Norway 

unkirk, France ä ( 


Durazzo, Albania, Turkey 
| NM I 4 


I19. 
Latit. Dy. Me. 
D. M. JH. M. 
51 I5Nlo1zE 
50- 48N[o 16 E 
47 oNhO S E 
37 $NþÞ 23 
19 5$5Nſo 22 W 
39 lo Nſo 38 E 
30 io Nyz 6 E 
31 oNh = 
11 oN 
50 1oN[S 13 K 
34 85 NIi 39 E 
7 3oNjs 22 E 
34 2581 6E 
35 ed 44 
45 Sp 34E 
37 20 NI 1E 
35 Fo Nſo 23 W 
32 zo Ng 24 W 
56 35 Ne 58 E 
45 4 N ig E. 
51 qoNo 25 E 
io o Nys 1E 
13 oNÞ 8E. 
50 40 Nſo 29 E 
41 6NIt 59 E 
55 40 No 50 E 
133 oN. 30 E 
50 15 NI. 23 E 
li; 1oNÞ 42 E 
12 205 [4 48 W 
35 oN[ 16E 
54 25 Nüi 18 E 
49 3oNÞ 37 E 
52 10 No 17 B 
42 oN Iz 20 E 
51 56 No 24 E 
49 io No 29 E 
50 12 N 14 E 
5: 6Nogs;E 
63 ON 41 E 
51... 7NÞ 10 E 
40 40 NI 118 
0 . . A 
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Latit. 


Elbing, Poland 


Embden, Weſtphalia, Germany 


Epbeſus, Natolia, Aſia 


Ferrara, Italy 

Fez, Barbary, Africa 
Finale, Genoa, Italy 
Florence, Tuſcany, Italy 


Fort St. George, Eaſt-Indies 


Frankfort on the Oder, Germany 
Frankfort on the Main, Germany 


Frieburg, Suabia, Germany 


Furnes, Flanders 


G. 
Gallipoli, Romania, Turkey 


Gelders, Gelderland 
Geneva, Savoy, Itary 
Genoa, Italy 

Ghent, Flanders 


Gibraltar, Andalufia, Spain 
Glatz Bohemia, Germany 


Goa, Eaſt-Indies 
Gombroon, Perſian Gulf 
Gortenburgh, Sweeden 


Granada, Granada, Spain 


Graveling, Flanders 


Grenoble, Dauphine, France 
Grodno, Lithuania, Poland 


Groeningen, Holland 
Higer, Holland © 
Hall, Suabia, Germany 
Hamburgh, Den mask 


n beer Rhine, Germany 


Hanover, Saxony, Germany 


Harlem, Holland 


Eridelburg, Lower Rhine, Germany 


Helm/tat, Saxony, German 
Boll, 4 : 


Flanders 
41's 


Funes Town, Vir inia, North Americi 
Aſia 


Feruſalem, Paletf 


Inge/fat, Bavaria, Germany 


aban,, Ancient Perſia, Afia 
Fils „ Weltphalia, Germany 
1 S&. 4 K 
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Karge pol, Ruſſia 
Nerbolm, Finland, Sweeden 
Koningslurgh, Pruſſia, Poland 
Ronizeck or Konioz, Poland | 

a , * * N 
Landau, Suabia, Germany 
Landicea, Natolia, Aſia 
Lariſſa, Theſſaly, Turkey in Europe 
Larta, Epirus, Greece, now Turkey 
Lawenburgh, Saxony, Germany 
Legern or Leg ben. Tuſcany, Italy 
Lepanto, Achais, Turkey 
Lerido, Catalonia, Spain 
Leuwaraen, Welt Friefland, Holland 
Leyden, Holland 
Leipfick, Gerniany 
Leige, Spaniſh Provinces 
Lima, Peru, South America 
Liſle, Flanders 
Lisbon, Portugal 
Lisorn, ſee Lygborn + 
LONDON, Metropolis of England 
Leto, Tuſcany, Italy 
Lonvain, S pa aiſh Provences 
Lubeck, Holſtein, Deamark 
Emcca, Tulcany, Italy 
Zunden. Gothland, Nu eeden 
Luxembungh, Saxony, Germany 
Luxenbungb, France 


9 0839038030008 0022 0 


O0 000000 


Lisas, Lipnois, France 
L "332 M. 

Madagaſcar, Africa | 2 
Madrid, New Caltile, Sp:in 0 
Mee/irecly, Spaniſh Provinces o 
Mag debu geh, Saxony, Germany * © 
Majorca, in the Mediterranean ä 39 N, o 
Sr. Mala, Bretagne, France 118 38 NI o 
Me lag Granada, Spain 66 © Nt o 
Mata, near Sicily, Mediterrarein [35 30 NI o 
e 2 8 NIY 6 
Mantua, Italy 45 16 NI o 
Marſeilles, Provence, France 13 15 No 
Meaa, Arabia Felix 21 30 NM 2 
Mechlin or Malina, Spaniſh Provinces 50 30 N o- 
Medina, Arabia Felix 24 ig NI 
Men z or Mayence, Germany 12 44 No 
Meſpna, Sicily' _ 38 10 N. 1 
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Metz, Lorain, Germany 
Mexico, North America 

St. Michael, ſee Arch- Angel 
Milan, Italy | 

Mins+i, Lithuania, Poland 
Minorca Iſland, Mediterranean 
Mittau, Courland 

Modena, Italy 

Montpelier, Languedoc, France 
Mons, Spaniſh Provinces 
Morlaix, Bretagne, France 
Moſcow, Capital, of Muſcovy 
Manfter, Weſtphalia, Germany 
Munchen, or Munich, PRs Germany 


Namur, Flanders 

Nancy, Lorrain, France 

Nantz, Bretagne, France 
Nankin; or Nanquin, China 
Naples, Italy 

Narva, Livonia, Sweden 
Narbonne, Languedoc, France 
Naſaw,; Upper Rhine, Germany 
Newmark, Tranſylvania 

Nice or Nizza, Piedmont, Italy 
Niſmes, Languedoc, France 
Notteburg, Ingria, Sweden 
Novegrad, Weliki, Ruſſia 
Nuremberg, 04 664% "ag aa 


Olmutz, Bohemia, Germany 
Ft. Omers, Flanders 

Orange, Provence, France 
Oran, Barbary, Africa 
Oreſcriſi, ſee Notteburg 
Orleans, Orleanois, France 
Orvieto, Papacy, Italy 
Otranto, Naples, Italy 
Oudenard, Flanders 
Oviedo, Auſtria, 8 2 


Padua, Italy 

Palermo, Sicily 

Panama, America 

Paris, France 

Parma, Italy | 
Pavia, Italy 


ation 


| 


Pole, and Difference of Meridians. 


Pekin, China 

Pergamss, Natolia, Afia 
Peterjburg, Ruſſia 
Philadelphia, Natolia, Aſia 
Piſa, Tuſcany, Italy 
Placentia, Parma, Italy 
Pleſkow, Ruſſia 

Plazko, Poland 

Poiftiers, Orleanois, France 
Porto or Oporto, Portugal 
Port Royal, Jamaica 
Prague, Bohemia, Germany 


Queleck, Canada 
St. Quintin, Picardy, France 
R 


Ratiſbon, Bavaria, Germany 
Ravenna, Italy 

Rennes, Bretagne, France 

Reims, Champagne, France 

Rode Iſland, Archipelago 

Rig a. Livonia 

Rachel, Otleanois, France 

ROME, Ital 

Ratterdam, Holland 

Roven or Roan, r I France 


Saltiburgh, Bavaria, Germany 
Salamancha, Leon, Spain 
Salonichi, Theſſalonica, Turkey 
Salerno, Naples, Italy 
Calles, Africa 
Samarcand, Tartary 
N Auſtria, Spain 
rageſa. Arragon, Spai 
1 Natolia, 2 
Savona, Genoa, Italy 
Scanderoon, fee Alexandretta 
Schaffb-uſen, Switzerland, 
Kgovia, Old Caſtile, Spain 
Sens, Champagne, France 
Setines, I. N 
Seville, Andaluſia, Spain 
Siam. Eaſt- Indies 
Shzwich, Denmark 
- Smolenſko, Muſcovy 


Farne, Natolia, Afia 
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Hint, France 
Sophia, Bulgaria, Turkey 
lato, Dalmatia, Turkey 

tres, Upper Rhine, Germany 
Sole tio, Italy 
Stoc i bolm, Sweeden ä 
Strasburg, Upper Rhine, German 
Fultæbact, Bavaria, Germany 
Surat, India 


Hracuſe, Sicily 


Tazgier, Barbary, Africa 

Tarante, Naples, Italy 

Tarragon, Catalonia, Spain 

Teme/warr, Hungary 

Tetuan, Fer, Africa 

Thebes, ſee Stives 

Tholouſ-, or Tolouſe, Languedoc, France 
Thorn, Poland 

Thyatira, Natolia, Aſia 

Tokay, Hungary | 

Toledo, New Caſtile, Spain 

Tortoſa, Catalonia, Spain 

Torneo, or Torno, Lapland 

Tours, Orleanois, France 

Toulon, Provence, France 

Tournay, Flanders 

Trent, Auſtria, Germany 

Treves, or Triers, Lower Rhine, Germany 
Tripeli, Barbaty, Africa 

Tunis, Barbary, Africa 


Turin, Piedmont, Italy 


Valencia, Valencia, Spain 


Valladolid, Old Caſlile, Spain 
Fendeſme, Orleanois, France 
Venlo, Gelderland 


Venice, Italy 


Feraun, Lorrain, Germany 
Verona, Venice, Italy 


Vina, Auſtria, Germany 
"Fienne,\ Dauphine, France 


Lin, Sdabia, Germany 


. - Up/a/,. Iweeden 


Utrecht, Holland | 
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| Latit. . Di, e. 

D. M. Hi. M. 

Eater ford, Ireland 53 oN[o 2g W 
Veel, Weltphalia, Germany 51 32 NO 26E 
iberg. Iutland. Denmark 56 25 NO 37 KE 
Wittenbergh, Saxony, Germany 51 28 No 53 E 
Welfenbuttel, Bruniwick, Germany 51 Fo No 43E 
Wormes, Germany 49 12 No 34E 
 Wurtiburg, or W Franconia, Germany 49 20 N 418 
pica, Mediterrar.2an 2 ng 38 40 No SR 
Zell, Lunenburgh, Germany 52 30 No 42 E 
Zolnac t, Hungary 147 58 NI 3E 
Zuruk, Switzerland, Germany 147 i5N[o33;38t 
Zutphen, eidecland, Holland 152 4N[o 24E 


CHAP. XXV, Concerning the Motion of 
the Hands of a Clock or Watch, as it re- 
preſents the Motion of the Sun and Moon. 


OR aConclufion of this Work, I ſhall here Thew 

my Reader how naturally the #29 Hands of a 
ClockorWatch repreſent the Motions of the Sunand 
Moon: For as there are twelve Calendar Months, 
and twelve Signs in the Zodiack, ſo alſo are there 
twelve Hours upon the Dial Plate of a Cc and 
Watch. But as the Moon makes thirteen Conjuncti- 


ons with the Sun in one Year, that is, in the Time 


the Sun apparently moves once round the Heavens, 
ſo the Minute- Handota Clock or Watch makes but 
eleven Conjunctions with the Four-Hand in the 
Time it moves once round. For let the Hour- Hand 


repreſent the Sun, and the Minute- Hand the Moon, 


at 12 a- clocł they are always together, then they both 
moving forward, when the Minute- Hand comes 
again to 12, it doth not find the Hour- Hand there, 

but 


| 
| 
| 
| 
| 
j 
| 
| 
| 
| 


— —— 
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but is moved one eleventh Part of the whole Revo- 
lution further; therefore the Minute-Hand muſt go 
5 Min. 27 Sec. 16 Thirds, 21Fourths,49 Fifths , 
before it make the next Conjunction with the Hour- 
hand. And | 

Juſt ſo it is with the Sus and Moon; for ſuppoſing 
the new Moon; to be upon the 21ſt Day of March 
in the very beginning of Aries, they both moving 
forward according to the order of the Signs. 

When the Moon comes again to the very beginning 
of Aries, ſhe doth not find the Sun there, he is mo- 
ved 26 Deg. 55 Min. 46 Sec. more to the Ez/tin the 
Eclipticł, * ſo that the next Conjunction of the Sur 
and Moon will be made in Aries 29 Deg. 6 Min. 
25 Sec. 12Thirds, according to their middle Motions; 
and the next or ſecond new Moon would be made 
in Taurus 28 Deg. 12 Min. 50 Sec. 24 Thirds; the 
Thirdin Gemini 27 Deg. 19 Min. 15 Sec. 36 Thirds; 
the Fourth in Cancer 26 Deg. 25 Min. 40 Sec. 48 
Thirds, &c.every new Moon exceeding the Placeof 
the foregoing by 29 Deg. 6 Min.25 Sec. 12 Thirds, 
but they do notmove equally as both the Hands of 
a Clock or Watch. Therefore the above equal Law 
of the Sun and Moon is not exactly obſerved; how- 
ever, this may ſerve well enough to give an Idea of 
the new Moons, how it is nothing elſe but the paſs- 
ing of the Moon by the Sun, as the Minute- hand 
of a Watch doth by the Hour- hand, as repreſented 


by the following Table. | 


® Sce my Uran!/cepia page 166. 


ANew 
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A New and Correct Table, brewing the exact Time that the Hands 7 
Clock or Watch meet n Revolution, ar the whole 


12 Hours upon the Plate hs Check, Sr. 
2 = | 208 6h | 
181 8-7 #1-# iv 'F 
$9 95 5 27 16 21 49% f 
2] 2] 2 10 54 32 43 3877 | 
T 3] 3] 3 16 21 49 5 2777 
4] 4] 4 21 49 5 27 16+ 
5655 27 16 21 49 F 
616] 6 32 43 38 10 544 
717] 7 38 10 54 32 437; |} 
81/8] 8 43 38 10 54 324 
9191 9 49 5 27 16 21 f 
101010 54 32 43 38 1022 
11112 12 Oo oo oo oo oo . 


EXPLANATION. | 

The firſt Column to the Ie Hand ſhews the 
Number of Conjunttions of the Hour and Minute- 
hand, the ſecond contains the Hours, the third the 
exact Times of their meeting. 

As for Example. 

The tuo Hands are together at 12 a- clock, and 
the next Time they will be together will be at 5 M. 
27 Sec. 16 Thirds, 21 Fourths, 49 Fifths 7; 
one, the third Meeting will be at 10 — 548. . A 
paſt 2, the fourth at 16 M. 218. &c.p — 
Sc. as in the Table, and this is plain — without 
any more Examples. CHAP. 
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CHAP. XXVI. Of PatnTinG Sun Dials, 
and firft of the Planes or Surfaces on which 
DiaLs are 10 be drawn. 


D! A L Planes are of two Sorts; fir, ſuch as are 
made on the Wall of a Building; or /econdly, 
ſuch as are drawn on Tables of Weod, vulgarly 
called Dial- Boards. 

The fr/t Sort, if they are made on Brick: Wark, 
is done by plaiſtering on the Wall with Lime, Sand 
and Hair, mixed; this muſt be well drenched with 
Linſeed Oil, after it is dry, z.e. as long as it will 
drink any; andthen-painted with Oil and White- 
Lead, that it may b be durable. 

But a better way is to temper the Lime, Sand and 
Hair with Ox Blood, which will be nogreat Charge, 
butofgreat r for this Mixture will equal 
in Time the hardneſs of a Free- Stone, and keep the 
Surface as free from the Injuries of Weather; but 
you muſt afterwards paint it white. The following 
Method n preferable. bee 


To Cd exceeding Arong Cement or Plaiſter, 
with which to ſorm any Dial Plane upon the Side 
of a Houſe or Wall, which will — ow ms 


ther, not inferior to 9 tone. 


Take Lime and Send,and temper; it with Linſed 
Oi to the Conſiſtency of Mortar, or common Plai- 
ſter, and ſpread it upon the Wall to a competent 
Thickneſs, and it will become as hard as a Stone, 

and aſt many Ages; and upon this you may deſcribe 
2 Dial, and put on the Lines, Figures and Furni- 
ture, as hereafter is directed. 

Note, 


- 
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Note, If you are in the Country, remote from 
any Opportunity of getting Linſzed Oil, you may: 
make it with ſeimmed Milk, which will be much 
ſuperior to Plaiſter made with Lime, Hair and Water. 
If you are to draw. a Dial upon a Stone, the beſt 
Way is to drench the Stone with Linſeed Oil and 
White-Lead mixed very thin, till it will drink in no 
more; then ſhall the Dial you paint upon it, laſt 
longer, and be the better prepared againſt the Ru- 
ins of Time. A 
No for Tables or Dial Boards of Mood, they 
being the moſt common, I ſhall give ſuch Directions 
for making them, as have been always found moſt 
profitable and fit for the Purpoſe. 
The beſt Woods for this Purpoſe, are the cleareſt 
Wainſcot, and yellow Fir, Ne it is clear of 
dead Turpentine Knots; there is not much Diffe- 
rence between theſe two Woods, as to their Alte- 
ration by the Weather, they being both ſubject to 
ſplit in caſe they are bound, and have not free Li- 
berty to ſhrink with dry Weather, and ſwell with 
Wet, though as to their laſting, Oak ſeems prefer- 
able; though good yellow Fir will laſt the Age of an 
ordinary Man, if well ſecured, as Things of this 
Nature onght to be. | 
In working either of theſe Kinds of Woods, the 
Boards ought firſt to be cut to ſuch a Length as you 
intend your Dial Board ſhould be, and ſo many of 
them as may make up the Breadth deſigned, and let 
them be joined on the Edges, and plained on both 
Sides, and afterwards ſet to dry. * B 
For it has been obſerved, that though Boards 
have lain in a Houſe ever ſo long, and are ever ſo dry, 
yet when they are thus ſhot and plained, they will 
' frink afterwards beyond 4 ef, if kept dry. | 


When 


Lead and Copper will ſwell a little with 


ur a wood Plane. 
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When you think they are dry enough, and will 
ſhrink no more, let them be ſhot again with good 
Joints, and let every Joint be ſecured with wooden 
Dove-T als, let in a-crofs the Joint in the Backfide ; 
let this be done after the Boards are glued together 
and well dried: after it has been thus glued, and the 
Joints are ſufficiently dry, then let the Face of the 
Board bewell plained and tried every my that it 
may be both ſinooth and true, and the OSes ſhot 
true and all of a Thickneſs, as Pannels of Wainſcot 
are commonly wrought. 

The Eages mult be true and even, that they ma 
fit into the Rabit of a Moulding, put round it, j 
as a Pannel of Wainſcot does in its Frame. 
This Method will give Liberty to the Board to 
print without tearing ; whereas Mouldings that are 
nailed round the Edges, as the common Way is, do 
ſo reſtrain the Motion of the Wood, that it cannot 
rin without tearing; but Boards made this Way 
will taſt a long Time, without either parting in 


the Joints or ſplitting in the Wood. 


Dials are ſome Times drawn on Planes lined with 
'Copper or Lead, that they may be free from ſplitting 
or tearing; but a Board (MF it be made as before di- 
refed) is to be prefered in many Reſpects. As 
"firſs, In that it is much cheaper. Secondly, Both 
| Heat 


of the Sun, and in Time will grow hollow outwards, 
or become convex inſtead of a perfect Flat, which 
will much peryert the Truth of its Shadow. And, 
thirdly, The Colours will be apt to peel from the 
Metal, and the Dial will by that means be in dan- 
ger to be ſooner defaced, than if it were painted 


To 


. W . 


* 


r 


& 


7 


= 
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To make the beſt Glue for gluing the Joints of Boards 


for Daals. 

Take a Quart of Milk (but ſome have prefered 
Water) that has ſtood ſo long and been ſkimmed ſo 
often that no more Cream will ariſe; and when 
ſkimmed very clean boil it a little in a leaden Pot, 
and if any ſłum yet ariſe be ſure to take it clean off; 
then put into the Milk about half a Pound of good 
Glue cut in {mall Bits, which will ſoon melt: boil 
it gently on a ſoft Fire to @ good Body, but not to be 
too thick nor too thin; then take it off the Fire and 
l Ic Is for Uſe. Note, Care muſt be taken in the 
Boiling that it do not burn to the Sides of the Por, for 


-that takes-away much of the Strength of the Glue; 
but if it be made with due Care, it binds beyond 


any other Glue, and it is better able to reſiſt the 
Weather, and therefore the fitteſt for gluing Boards 
for Sun Dials. 

Care muſt be taken that your Glue be not made 
too thin, for if it be, the Wood will % drink it up 


chat it will not be of 4. ſufficient Body to bind the 


Parts together; on the contrary, if it be too ghet, 
it will not give Way for the Joint to hut o/2ſe 
enough to be ſtrongly joined; for though it is Glue 
that makes the Joints ſtick, yet where there is ſo 


much of it that the Joint cannot cloſe exactly, it 


will never hold firmly. | 
Whenever you uſe your Glue take care that it be 


- thoroughly hot, for Glue that is not hot never takes 


firm hold on the Wood, N 
Vou muſt alſo take great Care that the Boards 
you are to glue have not been touched with Oi / or 


Greaſe; for in ſuch Places the Glue will never take 
bold, although after a Thing is once glued faſt, no 
Greaſe nor Oil can hurt it. ONE 


K 2 


as Whites, which are liable to become Yellow ; alſo 
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The Glue being ready, and the Joints of the Board 
ſhot true, ſet both the Faces of the Joint cloſe toge- 
ther, and both alſo turned upward; then dip a Bruſh 
in the Glue and beſmear the Faces of both Joints 
as quick N then clap the two Faces of the 


Joint together, and ſide or rub them long ways one 
upon another two or three Times to ſettle them 
cloſe, and ſo let them ſtand till they are firm and dry. 


To prepare your Oil for laying on the Colours upon 
| Dials. 1 | 

Take One Gallon of Linſeed Oil and ſet it upon 
a Charcoal Fire, and when it is about to boil put 
into it #vo Pounds of Red Lead, and let it boil toge- 
ther for about an Hour; but the beſt Way to know 
when it is boiled enough, is to take a little of it out 
and let it cool, and then if it ropes lite thin Tar, it is 
enough: This done, put a ligbted Paper to it, and 
ſet it on Fire to conſume the greaſy Part of it, which 


will be done in a Minute or two, more or leſs, ac- 
- cording to the Quantity of Four Oil; and when it has 


burnt long enough clap a Cloth or any other Thin 
Cloſe over it, and extinguiſh the Fire; after whic 


let it cool and ſettle, then decant the clear Oil from 
the Dregs, and keep it in a Bladder for Uſe. _ 


This is called drying Oil, and with this the ſe- 


veral Colours are to be ground in order to paint, ſo 


as fo endure the Weather ; but you muſt obſerve that 
your Colours are thoroughly dry before they are ex- 
poſed. The ſeveral Colours I ſhall deſcribe hereafter. 

N. B. The above Method of making the drying 
Oil has one Inconvenience in it, that it makes the 


Oil of a deep reddiſh Colour, which in ſome. Caſes 


alter the Nature and Beauty of ſome Colours, 


Blues 


* e Wwe HR” * 
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Blues may by this Means become greeniſh; to pre- 
vent which, in the preparing of your Oil, inſtead of 

Red Lead uſe Letharge of Gold. | 


Of Colours uſed in Painting Sun-Dials. 


TheColours generally uſed mPaintingSunDaals are: 
For White, Ceruſe and White Lead. 
For Black, Lamp-Black, Ivory-Black, Charcoal, 
and Sea-Coal Black. 
For Red, Red Lead, Vermillion and CinnabarLak. 
For Green, Verdigreaſe. 
For glue, Indigo, blue Bice, blue Verditer andSmalt. 
For Yellow, yellow Oker, and yellow Pink. 
For Brown, Spaniſh Brown. 


With the above Colours you may compound Variety 
of other Colours, viz. 

An Aſh Colour is made by mixing a little Lamp- 
Black with White. 

A Purple is made by mixing Cinnabar Lak and 
blue Bice. 

A Carnation is made by mixing Cinnabar Lak 
and White. | 

A Green is made by mixing blue Bice with yel- 
low Pink. N. B. Any Blue and Yellow make a” 
Green of ſome Degree or other. 

A Light Blue is made by mixing blue Bice and. 
White. 

A Lead Colour is made by mixing Indigo with 
White. 

A lively el ; Green is made by ng Verdi 

e with yellow Pink. 


And by this Means may ſeveral other Colours 2 
be compounded and made /zghter or darker at Plea- 
N as a little Practice will make evident. 

K 3 ' Ta 
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_ To prepare the Colours for Painting Sun-Dials. 
Before you proceed to the painting of Sun Dials 
in their no. Colours, it Ir Eſt neceſſary that 
they be primed, that is, painted : or three Times 
over with Oil, and Colour prepared for that Pur- 
poſe, to fill up the Cavities which may (after plain- 
ing) remain in the Wood, and to make it perfectly 
plain, and the more capable to receive and retain 
other Colours; and of all Priming Spaniſb Brown is 
reckoned to be the chief; for, not to mention its 
Cheapneſs, it dries kindly, and gives the Oil a ſuf- 
ficient Time to penetrate into the Wood: and con- 
ſequently both reſiſts the Weather, and alſo freely 
receives all other Colours which are laid upon it: it 
is of itſelf of a Horſe-fleſs: Colour, and (beſides its 
Uſefulneſs in priming) is a natural Shadow for Ver- 
milion, and may be made hghter or darker, accord- 
ing to the greater or leſs Quantity of White mixed 
with it; though in priming, it requires not any 
Mixture, but only the Oil itſelf. | 
In preparing the Spaniſh Brecon for priming, 
grind it very well with the afore- mentioned drying 
Oil, and make it for the i Primeng: ſomewhat 
thinner than you would do it for painting, that it 
may more eaſily penetrate into the Wood; which 
heing dry, do it over a ſtoond Time with the ſame 
Mixture, only mix it a little thicker; and letting 
that dry, de it a third Nine, mixing your. Colour 
thicker every Time; and take Care in the Priming, 
ngt only to rub the Brufh with the Priming all over 
the Plane, both on the Back; as well as on the Fore- 
fide: and Edges, the better to preſerve it, but alſo 
to hb it againſt it, that the Priming may be ſure 
to pierce into all the Cavities or and Low 


8 
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Wood: when this laſt Time of colouring with your 
Priming is dry, then colour the Face of the Plane 
over with white Lead, and when it is dry do it over 
again three or four Times more ſucceſſively, after 
each drying; and ſo will the Face of our Plane be. 
of a beautiful white Colour, and it will alſo be ſuffi- 
ciently defended againſt the Fury and Violence of 
the Weather for many Years; when the laſt colour- 
ing of your white is dry, your Plane is ready for- 
laying on the Colours, v/z. painting the Hour 
Lines, or what Ornament or Furni ture you 
fit to have upon it. 

OsBseRve as a general Rule, that priming is to be 
_ or tem * thin, but Colours for Lines or 
igures to —— the Weather, muſt be tem 
4 the better to reſiſt the Fury of ſtormy or 
moiſt Weather. | 
If you are only for making a common Sun Dial, 
theſe four Sorts of Colours will be ſufficient. 

1. Spaniſh Brown; which prepare, and therewith 
prime your Dial, as before ed. 

2. White Lead, well —. in Oil; with which, 
after the Priming is thoroughly-dry, go over it three 
or four Times, letting it dry between every Time; 
which not only makes a beautiful white Ground, but 
fortifies it yet more againſt the Fury of the Weather. 

3. Lamp- Black, for drawing the Hour Lines and 
Figuree. 

4. Vermi lion, for drawing the Parallels De- 
elination, or what other Furniture you t fit to 

upon it. 

The Spaniſh Brown, La „ eee * V ermilion, 
are all to be ground in the drying Oil, deſcribed in 
Page 132; and for the White. Lead, it is to be uſed 
in the ſame Manner; 58 in making drying Oil 


+ for 


134 Of Painting Sun Dials, &c. Ch. XXVI. 


To prepare the Colours for Painting Sun-Dials. 
Before you proceed to the painting of Sun Dials 
in their band Colours, it ie rſt neceſſary that 
they be primed, that» is, painted ? or three Times 
over with Oil, and Colour prepared for that Pur- 
poſe, to fill up the Cavities which may (after plain- 
ing) remain in the Wood, and to make it perfectly 
plain, and the more capable to receive and retain 
other Colours; and of all Priming Spaniſh Brown is 
reckoned to be the chief; for, not to mention its 
Cheapneſs, it dries kindly, and gives the Oil a ſuf- 
ficient Time to penetrate into the Wood: and con- 
ſequently both reſiſts the Weather, and alſo freely 
receives all other Colours which are laid upon it: it 
is of itſelf of a Horſe-fleſs: Colour, and: (beſides its 
Uſefulneſs in priming) is a natural Shadow for Ver- 
nulion, and may be made hghter or darker, accord- 
ing to the greater or leſs Quantity of White mixed 
with it; though in priming, it requires not any 
Mixture, but only the Oil itſelf. p | 

An preparing the Spaniſh Brown for priming, 
grind it very well rg the 5 drying 
Oil, and make it for the fr fi Priming: ſomewhat 
thinner than you would do it for painting, that it 
may more eaſily penetrate into the Wood; which 
being dry, db! it over a ſkcond Time with the ſame 
Mixture, only mix it a little thicker; and letting 
that dry, de it a third Nime, mixing your Colour 
thicker every Time; and take Care in the Priming, 
ngt only to rub the Brufh with the Priming all over 
the Plane, both on the Back; as well as on the Fore- 
fide: and Edges, the better to preſerve it, but alſo 
to bb 1t againſt it, that the Priming. may be-fure 
to pierce; into all the Cavities or Pures en 
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Wood: when this laſt Time of colouring with your 
Priming is dry, then colour the Face of the Plane 
over with white Lead, and when it 1s do it over 
again three or four Times more ſucceſſively, after 
each drying; and ſo will the Face of your Plane be. 
of a beautiful white Colour, and it will alſo be ſuffi- 
ciently defended againſt the Fury and Violence of 
the Weather for many Years; when the laſt colour- 
ing of your white is dry, your Plane is ready for 
laying on the Colours, viz. painting the Hour 
Lines, or what Ornament or Furniture you think 
fit to have upon it. 4 2 | 

OBsexve as ageneral Rule, that priming is to be 
mixed or tempered thin, but Colours for Lines or 
Figures to endure the Weather, muſt be tem 
thicker, the better to reſiſt the Fury of ſtormy or 
mout Weather. 7 | e . 
F you are only for making a common Sun Dial, 

theſe four Sorts of Colours will be ſufficient. 

I. Spaniſh. Brown; which prepare, and therewith 
prime your Dial, as before directed. be 

2. White Lead, well ground in Oil; with which, 
after the Priming is thoroughly dry, go over it three 
or four Times, letting it dry between every Time ; 
which not only makes a beautiful white Ground, but 
fortifies it yet more againſt the Fury of the Weather. 
3. Lamp-Black, for drawing the Hour Lines and 


24408 

1 for drawing the Parallels of De- 
elination, or what other Furniture you think fit to 
put upon it. | WE - 

The Spaniſh Brown, Lamp-Black and Vermilion, 
are all to be ground in the drying Oil, deſcribed in 
Page 132; and for the Vpbite Lead, it is to be uſed 
in the ſame Manner; only in making drying Oil 
K 4 for 
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for White Lead, inſtead of Red Lead, uſe Litharge 
of Gold, and proceed as before. 

But if you would have your Dial more rich, you 
muſt firſt conſider, what Colours you reſolve to have 
your Lines, Figures, c. to be, and upon what Ground 
* determined Colours will appear moſt beauti- 

3 

Gold appears beſt upon a Blue Ground, and 
wangen upon a Red. 5 
2. Blue an Green appear beſt upon 2 ellow and. 
White. 

3- Red ſets off with Yellow, White, Blue, or 
Green. | 

4. Yellow ſets off with Black, Blue, and Red. | 

Beſides the Directions given already for prepar- 
ing and laying en common Colours, it will be ne- 
ceſſary to ſpeak of the /aying on the more rich and 
beautiful Colours; and firſt of Gold. 


To make Gold Size, with which you deſign to lay 
| on Leaf Gold. 


Take ellow Oter, and grind it with Water on a 
Stone with a Muller, till. it * ee, and then 
lay it 70 dry, and grind it with the afore- mentioned 
- drying Oil, as you —— grind other Colours, ob- 
ſerving to put ſo much of each, that it may be of a 
competent Stiffneſs to work well, and of ſuch a Bo- 
dy, that it may ſettle itſelf ſmooth when laid on, 
but not ſo thin as to run; and take care to grind it 
very fine, and it will add the greater Beauty to Tour 
Gerd that is to be laid on with it. 


= 
. _ 0 
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To lay Leaf-Gold on an Oily Size, or to make any 
Lines, Figures, &c. of Leaf Gold upon your Dial. 

Draw your Lines, Figures, or Letters, or what 
you think fit to have in Gold, with Gold Size, 
(above-mentioned;) which dry ſo, that when you 
touch it with your Finger it will ict à /ittle to it, 
but the Colour not come off; for if the Colour 
comes off on the Finger, then it is not dry enough, 
and muſt be let alone a little longer; for if you ſhould 
then lay the Gold on, it would drown it ſo that it 
would be worth nothing; and on the other Hand if 
the Size ſhould be ſo dry as to hold your Finger, as 
it were to it, then is it too dry, and the Gold will. 
not take, for which there is no Remedy but new 
ſizing: therefore you muſt watch that it be not too 
wet or too dry. Then cut your Leaf Gold as near 
as you can, into the Form you would have it, whe- 
ther of Figures; Letters, Lines, &c. (taking care 
to cut it rather foo large than too little;) and with 
a flat Stick lined with woollen Cloth, firſt rubbing 

it on your Cheek, or breathing on it, take up your 
Gold (ſo cut) and put it upon tlie Size, and the Gold 
will leave your lined Stick, and cleave to the Size; 
then preſs it down with Cotton, or Hare t Foot, and 
take care that you make the Figures, Lines, or Let- 
ters, in the Gold Size; and that you cut the Gold 
large enough to cover the Figures ſo made in the 
Size; and when it is :boroughly dry, bruſh off the 
looſe Gold, and the painting will remain beautiful, 
and be able to endure the Weather. 


Note further, That a Book of Gold contains 25 Leaves, each Leaf 
bein Inches ſquare; the Price of each Book is Two Shillings at 
the Gold-Beater's; one Book will cover 225 ſquare Inches of Work; 
for ſo many ſquare Inches are contained in 25 Leaves, that are three 
Inches ſquare, every Leaf containing nine ſquare Inches ſuperficial in 
Gold. The right underſtanding of this will much guide you in judgin 
how many Books of Gold will ſerve to gild that Work, whoſe fuperhci 


Contents in ſquare Inches may before-hand be known. 
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J Jay an Smalt to make a fine Blue, 


* have laid on what you think fit in 

, take white Lead, mix it pretty ſtiſt with 

— 2 Oil, and with a Pencil lay that on where 

you intend your Blue ſhall be, j our 

Salt in a fine Searce, and ſift it on to Dial, tal, 

and with a Pizce of Cotton dab it down upon the 

White before laid on, and when it is thoroughly — 
wipe off all the looſe: Colour with a: Feather, and 


blos off the Duſt with a Pair ef Bellows, which 


will eaſily blow off all, except what fell upon the 
bite before laid on to retain the Blue, which will 
be a very beautiful Blue. 1 


the Nature and Colour of me F the ne 
* Ingredients uſed in urs of Sun DA jo 


1. Cerxvsz and White Lead are the only Colours 
to be uſed in painting in Oil, and beſides their Uſe- 
fulneſs in painting of Dials, Paint made up with 
them and Oil, is frequently made uſe of in pain 
Poſts, Paliſadoes, Gates, Doors, Windows, Wainſ⸗ 
Sc. and anſwers the End of Painting,” both 


. ty and Preſervation, for they dry well, 


and ſtrongly reſiſt the Weather; and if you would 
have them way yt more ſpeedily, you may in the 
tempering put a little Oil of Turpentine, if it be with- 
in Doors; bat without Doors, it is better without, 
becauſe that does not fo well refit the Weather. 
2. Lamp-Black is a good Black, if it be firſt 
burnt, then ground, and laſtly tempered with Oil. 
3. Charcoal is a Black that will ſerve for ordi- 
nary Uſes; it dries well, but great Care muſt be 


4. Spaniſh Brown, — . ol 


taken that it be well ground. 


W 
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lour, and free from Stones, and being very well 
ground, is the beſt for priming : It is of a 
55 Colour, and a proper Shadow for Vermilion, 
Red Lead is a great Drier aud Binder; for 
which Reaſow iti made wit of in thy big DN] it 
reſiſts the Weather as well as any Colour whatſoever, 
6. Vermilion is a rich Colour, and of a good Body, 
but Care muſt be taken that it be finely ground, 
even as ſoft as Oil, and then it will work extra- 
ordinary well: It is beſt to buy it in the Stone, leſt 
you meet with ſome that has been adulterated with 
Red Lead, or the like; it is a pany Scarlet of it- 


ſelf, and may be altered to Vaneties, by 
mixing with other Colours, 

7. Cinnabar Lak 18 a rich Crimſon Colour, and 
muſt be very fine ground. | 


8. Smalt is a very fine Blue, and it is beſt to be 
ſtrewed on, as before taught; for if you work it in 
Oil, (though you waſh it and mix 8 with White 
Lead) yet it will turn black in Time; if you buy 
it to * in Oil, the ſineſt is beſt, which is called 
Oil-Smalt. f 


9. Blue Bice is a pale Colour, and works wel 
though a little ſandy. 


10. Blue Verditer is not fo good a Blue as Bice 
and Smalt, though it may ſerve 1 in Dial- painting. ; 
where they are wanting; but jo 9 2 little ſandy, 
and apt to fade and: turn groves 

11. Indigo is a very + Blue, and commonly 


| lightened with ar- ,/ when uſed in Painting, ex- 

cept in Shadowing ; it 8 fine; and is oth 

| per for the Ja Colour of Poſts, Paltſadoes, 

indows, Fr for it reſiſts the Weather, and — 

ſerves the Wood. 

12. Blue Balls are almoſt like Frurgo, but not ſo 
good a Colour, nor will it endure ſo long. 
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13. Umber is a Hair Colour, it muſt be very fine- 
ly groung, which to effect, requires a great deal of 
Labour; it dries and binds exceedingly, and is there- 


fore alſo very proper for painting without Doors, as 


Doors, Palliſadoes; if calcined in a Crucible, it is a 
natural Shadow for Gold, and ſome other Colours. 
14. Verdigreaſe is a perfect willow Green, but may 
be altered at Diſcretion, with Tellow, &c. but being 
very foul, it muſt be mended or cleanſed, which may 
be thus done: Grind it fine, and put to it eight 
Times its Weight of Spirit of Vinegar, digeſt till 
the Vinegar 1s tinged very green, then decant the Co- 
hour ; caſt away the Faces, and evaporate the Vinegar ' 
in'a Braſs Veſica, ſo have you a very good Verdigreaſe 
at the Bottom, much more fine and valuable, then be- 


fore it was cleanſed ; it dries very ſpeedily 


15. Yellow Oker, the Engliſh, the Colour of freſb 


- Wheat Straw, the foreign is of ſomewhat a more 


deep Colour ; it is much uſed in common Painting, 
being ground very fine. | 5 
16. Yellow Pink is a greentſh Yellow ; it grinds \ 


well, and is good to mix with other Colours, to 
make a Green; N 


Of theſe Colours ſome require waſhing, as Red 


Lead, Blue Bice, Smalt, and Verditer, which is 


thus performed: . 


Put the Colour into a . glazed Veſſel, and put 
thereto, plenty of clear Water; waſh it well, and 
(after a while) decant the Water; repeat this Work 

or ſeven Times; at laſt, (the Water being but 
juſt troubled) put it into another glazed Veſſel, 
bog ing the Dregs at the Bottom; then put ſome 


more Water into this ſecond Veſſel, and waſh. it as 


before, till the Water, after ſettling, be clear, and 
the Colour remain fine at the Bottom. | Py ? 
5 | Netes 
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Note, Before you take the Colour out of the 
Veſſel, ſpread it about the Sides of the Veſſel very 
thin; and when it is dry, it will Part of it fall down . 
to the Bottom, which keep by itſelf; but that which - 
ſticks to the Sides of the Veſſel is the beſt, and is as 
fine as any Flower; that ſtrike off with a Feather, 
and keep it for Uſe. 
The Colours that require waſhing being thus pre- 
pared, (orif theyare thoſe that do not require waſh- 
ing, they are done without) your next Work is to 
- grind them, which is done thus: | 5 
Take @ Spoonful or tuo of the Colour you in- 
tend to grind, and put to it a little linſeed Oil, (but 
be careful you put in too little rather than too 
much; ) mix them together, and upon your Stone 
with a Muller grind them well, adding Oil by De- 
grees, as you ſee it requires it, to make it like an 
Ointment, (always obſerving that it grinds much 
better when it is thick, than when it is ſo thin as to 
run about the Stone;) every now and then ſcrape it 
up together with a thin Knife or Lanthorn-born, to 
keep it at or near the Middle of the Stone, and fo 
continue to work till you have ground as much as 
wp have Occaſion for; which done, clean your Stone 
y grinding Sand and Vater upon it, and then waſh 
and dry it, and the Muller; and when you go to 
make Uſe of it, mix it with drying Oil, till it be ſo 
thin as to run freely from the Pencil, yet ſo thick 
that the Ground may not appear through it, or to 
run When it is laid on, and then it will be the more 
beautiful Colour, and better endure the 1 | 
| HAP. 


Note, Dials are not to be refreſhed but by new Painting: yet here 
take Notice, that I think it not convenient at all to lay new-Colour- 
ing upon the old Ground of a Sn Dial, (that is, to draw the old 

Lines and Figures over again in the ſame Poſture, wherein they were 
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HAP. XXVII. The Manner of Painting 
Timber Work | 


Dy Tember Work I mean all Manner of Wain- 
D ſeot, Doors, Windows, Poſts, Rails, Pails, 
Gates, Border- boards for Gardens, Cc. to pre- 
ſerve them from the Violence of Rain or Injury of 
the Weather; the Method of doing which, I ſhall 
here Jay down as plain as I can. 

Suppoſe then that there be a Set of Paliſadoes, or 
"a Pair of Gates, or ſome Pos and Rails to paint, 

and I would finiſh them in a Stone Colour; firſt look 
over the Work, and take Notice whether the Joints 
be open in the Gates, or-whether there be any large 
"Cefts in the Poſts ; for if theſe are not ſecured, the 
Met will miimuate itſelf into thoſe Defects, and make 
the quicker Diſpatch in rotting the whole Work: 
Let the firſt Buſineſs therefore be to ſtop up theſe 


(drawn before) but rather to take the Declination a- new, and accord- 
ing. thereunto-make a new Draught of your Dial, and proceed in the 
Painting of it, in all Reſpects, as if it were a new Dial; for it is ob- 
ee that Dials which were made many Years, as thirty or forty 
+ Vears ago (Which we believe went woe when firſt made) will not give 
the true Hour now, but go very falſe, which is cauſed by ſome ſecret 
Motion of the Earth, not hitherto taken Notice of, which apparently 
Alters he Declination of all Planes whatſoever. If any one requires 
more Satisfaction herein, let him repair to ſome old Dial that was 
made many Years ago, and according to the Diſtance of the Subſtile 
from the Meridian, -tet him find ont the Declination when firſt made, as 
 any'Man that is an Artiſt can eaſily do; then let him take the Declina- 
tion of the Plane by the Sun, and he ſhall find theſe two Declinations 
-w differ confiderably, according to the Number of Years contained be- 
teen / pour Obſervation, and the Time of the Dial's firſt making: 
Do chat 2 Plane that ſtood full South thirty, forty, or fixty Years ago, 
' hall now decline ſome Degrees either to the Eaſt or Weſt, according to 
„the Natare of the 'Earth's' Motion, which is that which is called the 
dati f the Compa/:, which is found by Obſervation to differ much 
in whe fame Country, in the Space of fifty or ſixty Years, as all ſkilled 
-in-Aftrenemy very well know, | ; 
| Places 
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Places ſmooth and even with Putty, which is made 
of Whiting and Linſeed Oil, well beaten together 
on the grinding Stone, or with a wooden Mallet, to 
the Conſiſtence of a very ſtiff Dough, and with this 
let all the Cranmes, Clefts, and other Defects be per- 
fectly filled up, that it may be equal to the Surface 
or Outſide of the Stuff; then proceed to the priming 
of the Work with ſome Spaniſh Brown well ground 
and mixed very thin with Linſeed Oil; with this do 
over the Work, giving it as much Oil as it will 
drink up; this in about z400 Days will be indiffe- 
rently dry: then, if you would do the Work ſub- 
ſtantially, do it over again with the ſame priming + 
Colour; when it is thoroughly any, then white 
Lead well ground and tempered up, but not 7 
thin, for the ſtiffer you work it, if it be not tov 
ſtiff, the better Body will be laid on; and the longer 
it will laft : let the Colour be well rubbed on with 
a large Briſtle Bruſh, and the whole Surface of the 
Work be ſo entirely covered, that there remain no 
Crack nor Corner bare, which you may eaftly do 
'by jobbing in the Point of a Briſtle Bruth: Let this 
firſt Colouring dry, and then go over it a ſecond 
Time, and if you pleaſe a third alſo: the Charge will 
be a little more, but the Advantage will be great 
in the Duration. This Courſe is ſufficient for any 
Kind of Timber Mort that requires only a plain 
Colour, whether you thus cover the Work with a 
Stone Colour, or elſe with a Timber Colour in Um- 
ber and White, or a Lead Culbur with Indigo and 
White, chat with White being cheapeſt of the three 
by much: nay I have known ſome. lay over the 
Work only with a Coat of Spaniſh Brown, by 
© tempering it up more ſtiff than was done for thetwo 


ttt Pratings, which four Reſpolt lnchicapeſtiv 
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all, and preſerves the Timber perhaps as well as any. 
Now he that is able to bring the Work thus far on, 
has proceeded to the higheſt Pitch of that vulgar 
Painting, that aims at Preſervation beyond Beauty, 
though ſomething of Beauty is neceſſarily included 
in this alſo; but this is not all, for he that is ar- 
rived thus far, is in a fair Way to other Perfections 
in the Art of Painting; but for the Painting of 


inſcot wich its proper Shadows, and for imitating 
Dive and Walnut Wood, Marbles, and ſuch like, 


theſe muſt be attained to by ocular Inſpection; it 
being impoſſible to deliver the Manner of the Ope- 
ration by Precept without Example; and I am bold 
to affirm, that a Man ſhall gain more Knowledge 
by one Day's Experience, than by an Hundred ſpen 
to acquire it ſome other Way. | 

I adviſe therefore all thoſe that deſire an Inſight 
into this Buſineſs, to be a little curious, if Oppor- 


tunity offers, in obſerving the Manner of a Painter's 
working, not only in grinding his Colours, but alſo 
in laying them on, and working in them, in all theſe 
obſerving the Motion of his Hand, in the manage 
of any Kind of Tool, and by this Means, with a 
Uttle 1mitation joined to the Directions here given, 


I doubt not but in a ſhort Time you may arrive to 


great Proficiency in the Buſineſs of vulgar Painting. 


Mote, That if when you have made uſe of your 
Colours, there be Occaſion for a ſmall Ceſſation till 


the Work be finiſhed, in this Caſe it is beſt to co- 


ver the Colours, if any remain in your Pots, with 
Mater, for that will prevent their drying, even in the 
te nonntss . N 

And for your Pencils, they ought, ſo ſoon as you 
have done working, to be well waſhed out in clean 
Linſeed Oil, and then in warm Soap-Suds; for if 


* 


either 
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either Oil or Colours be once dried in the Bruſh or 
Pencil, it is ſpoiled for ever. 

It has been obſerved, that Timber laid over with 


White, when it has ſtood fome Time in the Wea- 
ther, the Colour will crack and forenk up together, 


juſt as Pitch does, if laid on any Thing that ſtands 
in the Sun ; the Cauſe of.this is the Colour's being 
laid on with 700 fff a Body, for being wrought 700 
tbick once, it will dry with a Skin onthe Oude, which 


will keep the Hſde moiſt and prevent its binding 


firm, from whence thoſe Cracks proceed. 


Take notice, that if you ſhall at any Time have 


occaſion to uſe either Bruſhes that are very ſmall, or 
\ Pencils, as in many Caſes there will be occaſion, you 
ought then to diſpoſe of the Colours you uſe upon 
a Pallet, (which is a wooden Inſtrument eaſy to be 
had at any Colour Shop ;) and there work and tem- 
per them about with your Pencil, that the Pencil 
may carry away the more Colour; for you are 10 


note, that if a Pencil be only dipt into a Pot of Co- 


lour, it brings out no more with it than what hangs 
on the Outfd: 


on a Pallet, a good ne of Colour will be taken 
up in the Body of the Pencil; and beſides all this, you 
may work your Pencils better to a Point on à Pallet, 
than you can do in a Pot; the Point of a Pencil 
being of greateſt Uſe in divers Caſes, eſpecially in 
drawing of Lines, and all kind of Flouriſhingg. 

I ſhall ſtill be more particular under this 


and is the only Part in Building wherein a Gentleman 


can be aſſiſting either by himſelf or Servants, it be- 


ing almoſt impoſſible fot any Gentleman to do either 


Maſons, Bricklayers, r Smith's Works, . 


whereas 


„and that will work but a lixcle Way, 
whereas if you rub. the Pencil about in the Colour, 


ä ad of 
Painting, becauſe Painters Work is very expenſive, 


9 
& 7 
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whereas it is now well known, that ſeveral Noble- 
men and Gentlemen bave by themſelves and Ser- 
vants painted whole Houſes, without the Aſſiſtance 
or Direction of a Painter, which when examined 
by the beſt Judges could not be diſtinguiſhed from 
the Work of a profeſſed Painter. f 
And that which conduces moſt to this Practice is 
the vaſt Diſproportion between the Prices which 
Painters charge for their Work, and the Expence 
which Gentlemen are at in this Method of Painting, 
which at the utmoſt doth not amount to one fourth 
Part of the Painter's Price, to prove which I ſhall 
ſet down the Prices of Colours, and likewiſe ſhew 
what Number of Yards one Pound of each Colour 
will paint. a 
Nirſt Primer ground in Oil, at 36s. per 112/6, 
weight, or 4d. per lb. One Pound of which will 
paint 205 uare Yards. 8 
Second Primer ground in Oil, at 36s. per 11216, 
weight, or 4d, per /5, One Pound of which will 
paint 12 ſquare Yards. n 
Beſt White Lead ground in Oil, at 36s. per 11216. 
or 4d. per lb. One Pound of which, with two pen- 
ny worth of Oil, will paint 8 ſquare Yards, which is 
three Farthings * Yard; for which Painters uſually 
charge 4d. per ard. 
1. Pearl Colaur ground in Oil, at 4d. and 5d. per 16. 
2. Lead Colour ground in Oil, at 4d. and gd. per lb. 
3. Ceam Colour ground in Oil, at 4d. and 5d. per 16. 
4. Stone Colour ground in Oil, at 4d, and gd. per lb. 
5. l or Oak Colour ground in Oil, at 4d. and 
d. . . 
rip N. B. 05. Pound of any of thefe five Colours, with 
Oil, will paint eight ſquare Yards, for which Painters 
uſually charge 44. per Yard. 
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1. Chocolate Colour ground in Oil, at 69. per Ib. 
2. Mahogany Colour ground in Oil, at 64d. per Ib. 
3. Cedar Colour ground in Oil, at 6d. per 1b. 
4+ Walnut-tree Colour ground in Oil, at 6d. per 16. 


N. B. One Pound of any of theſe four Colours, with 
Oil, will paint 10 ſquare Yards, for ſome of which 
Painters uſually charge 4d. per Yard, for others more. 


I. Gold Colour ground in Oil, at 8d. per Ib. 
2. Olive Colour ground in Oil from 8d. to 12d. per Ib. 
3. Pea Colour ground in Oil from 84. to 12d. per Ib. 


4. Fine Sky Blue mixed with Pruſſian Blue ground 
in Oil from 84. to 12d. per lb. 


5. Orange Colour ground in Oil, at 1 2d. per Ib. 
6. Lemon Colour ground in Oil, at 129: per Ib. 
7. Straw Colour ground in Oil, at 124. per Ib. 
8. Pink Colour ground in Oil, at $29. per Ib. 

9. Bloſſom Colour ground in Oil at, 12d. per Ib. 


N. B. One Pound of any of theſe nine Colours, with 
Oil, will paint eight ſquare Yards, for ſome of which 
Painters uſually charge 1cd. or 12d. per Yard, for 
others they will expect more. 


Fine deep Gryen ground in Oll, at 25. 64 per l. 


N. B. One Pound of which, with Oil, will paint 20 
ſquare Yards, for which Painters uſually charge 12d. 


per Tard. pw | 
| Oils uſed in NMuſe- painting are, 
1. Linſeed Oil, at 1d; per Quart. 


2. Turpentine Oil, at 12d. per Quart. 
3. Beſt drying Oil, at 12d. per Quart. 


Painting 
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Painting Brufhes of ſeveral Sizes from 24d. to 
64. each. | 
Putty at 4d. per Ib. | 1 
Dauble Size uſed by the Painters for priming new 
Work at 46. per Firkin, or ad. per Quart. 
* Single Size at 189. per Firkin, or 1d. per Quart, 
| +- Theſe Colours, with all other Materials uſed in 
Painting, are prepared in the beſt Manner, and ſold 
ANDERTON PooLR, Oil and Colourman, the 
Corner of Mark-Lane, Tower-Street, London. He 
likewiſe gives printed Directions for the uſing of his 
Colours, or proeures Painters to work for Gentle- 
men by the Day, if required, 5 | 


„FIN. 
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